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PREF AUE TO TIIE TIHRD EDITION. 

Tm: original edition of this work was published in 1886. It was 
revised and enlarged in a second edition in 1890. \\'ithin the period of 
sev\lll years to this date (November, 1897) so many important adrnnces 
ham been made in surgical science and the operative technique that the 
author has found it necessary again to revise ant! practically rewrite this 
Yolume. To add all that was new and acceptable to that whieh expe
rience had already demonstrated to be useful has of necessity increase{l 
the number of pages and size of the book. By careful elimination of 
matter which could with least disadvantage be left out. this ,-olume. 
however, only exceeds the former by one hundred and tweh·e pages. 

It has been the author's aim to retain I hose features of the original 
work which made it available to the busy practitioner for quick and 
ready reference. and to acid to this edition some elementary pages which 
may commend it to teachers for their undergraduate pupils. \Yith this 
encl in view the matter has in great part been reananged. 

The introductory section is devoted to snq:dcal patholog)", suhdidded 
into six chapters. These chapters treat of inflammation and the pro
cess of repair in the various tissues of the body. and t11e difference' in 
repair in a tissue affected with simple or non-inferth'e an<l infPttive (or 
suppurative) inflammation. Specific and non-sperific urethritis. erysip
elas, actinomycosis, glan<lers, tetanus, malignant mdema, hydrophobia, 
tuberculosis, syphilis, leprosy, diphtheria, ancl typhoid infection are 
also embraced in this portion of the work. 

Chapters VII ancl YIU are clevotecl to surgical dressings, sterilization, 
asepRis ancl antisepsis, and ~nmsthesia. 

In Chapters IX and X are gi,·en hmmorrbage, wounds, burns, skin 
grafting, frostbite, furnncle. carbuncl?, ulcerR, and gangrene. Band
aging is given in Chapter XI, and Chapter XU is devoted entirely to 
amputations. 

Chapters XIII, XIV, and XV deal with the lymphatic vessels and 
glancls, ,-ein'. arteries, aneurism, an'.1 li3ation of the ,·essels. 
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In Chapters XYI and X''II are given the lesions of the bones and 
joints, and the various operati,•e measures for their correction. 

The Chapters from XYIII to XXLX inclusi,·e are devoted to regional 
surgery, and in that portion of this section in which the abdomen is con
sidered many important changes have been made and much new matter 
added. Chapter XXX takes up deformities and their correction, while 
the tinal chapter (XXXI) is devoted to the subject of tumors. 

To his former associate, Dr. J. A. Bodine, late Adjunct Professor of 
S11rgery in the New York Polyclinic .l\Iedical School and Hospital (now 
resident in San Antonio, Texas), aud to his present assistant. Dr. J. 
Shelton Horsley, the author is grnatly indebted for the index. 

In the article on Refraction he gratefully acknowledges the work of 
his friend and colleague Prof. David ·webste1·; and for many valuable 
suggestions in the chapter devoted to the surgical lesions of the female 
genital organs he is deeply indebted to the enthusfastic and able Pro
fessor of Gymccology, Dr. "'· R. Pryor. 

"'ith great liberality the publishers ban• placed no resllictions upon 
the work, as attested by the numerous and costly illustrations, there 
being in all nine hundred and thirty-eight, of which about two hundred 
new engravings lun·e been added to this eilition. 

TnE AUTHOR. 



PREFACE TO TIIE SECO~D EDITION. 

IN revising this work scarcely a chapter remains untouched. 

'Vhile some are not materially altered, others are practically re

written. In the chapter on Inflammation is embodied the latest 

accepted ideas of surgical septicremia. The article on the Eye is 

new, ancl, in addition to the surgery of this organ, includes the 

study of Refraction, and the application of glasses in correcting errors 

in the visual apparatus. The most recent ancl appro\'ecl methods of 

dealing with lesions of the ahclominal viscera-viz., intestinal anasto

mosis, exsection of a portion of the alimentary canal. procedures for 
the radical cure of bemire, cholecystotomy, etc.-have been added 

to the text. A new chapter on the Surgery of the Genito-Urinary 

Organs of Females is inserted. Su1Jra-pubic cystotomy for stone or 
tumor of the bladder is given a prominence not hitherto accorded 

so valuable a procedure ; an(l scarcely Jess useful are the plastic 

operations for the cure of urinary fistulre. In the department of 

Diseases of the Rectum and Anus the latest methods of surgical 

interference are con iclered. 

The author acknowledges gratefully the assistance recei,·ed from 

his friends, Prof. Da,.icl "' ebster, in the article on Refraction, and 
Dr. ,V. ,V. Van Arsclale, who is wholly responsible for the greatly 

improved index. 

The drawings for many of the new cuts were clone by Dr. llenry 
Macdonald, of New York city, whose thorough work is well attested. 

TllE AUTHOR. 





PREF ACE TO THE FIR::>T EDITION. 

TuE author has endeavored to gire in the fullowiug pages the 

accepted facts in surgical pathology and diagnosis, together with the 

methods of treatment which modem surgery has introduced, or has 
elected as worthy of continued application from the practice al1d 

teaching of the past. In the effort to condense into a single \'Olnme, 

of abont eight hundred pages, the essentials of the science and art of 

surgery, not only is a discussion of theories out of the question, but 

many measures of treatment-the comparative usefulness of which has 
been <lemonstrated-must of necessity be omitted. 

In an age when books upon this subject are plentiful, this work 
was undertaken not without misgivings, yet with a determination to 

le:lVe nothing undone which would add to its usefulness and make it 

an exponent of modem and progressive surgery. Such rapid advances 
are being made, that marvelous resL1lts are to-day achieved by meas

nres unknown to the profession but a few months earlier. The intro

clnction of cocaine liydrocltlorate as a local anrosthetic marks an epoch 
in surgical practice; and yet this wonderfnl agent has scarcely been 

mentioned .in works on surgery. Again, the antiseptic 11ietlwcl of 

treating wounds, originated within the last few years, has brought 

with it such protection to life and usefulness, that it deserves a more 

thorough consideration than is often allotted it by surgical writers, 

and sho"ld be universally accepted and practiced. 

The author believed that the geneml profession was not sufficiently 

impre•sed with the clangers in delaying surgical interference in lesions 

of the cavities and their viscera, notably the cranium, abdomen, and 

pelvis. These, and other considerations which "~II be found in the 

text, were among the reasons which led him to hope that this book 
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would prove acceptable to his fellow-workers, nml especially to that 

numerous class of physicians who are compelle<l tu do a general prac

tice, and who ran find neither time nor opportunity to select from 

the Yast quantity of snrgical literature the facts essential to the 

prompt and successful management of their cases. That this hope 

was not without foundation is attested by the reception accorded to 

the work by the medical press, and by the necessity of a second issue 

within three months after its publication. 

To the many sources from which much needed help in its com

pilation and illustration was obtainecl-howe1·er accredited in the text 

-the author desires to acknowledge an especial indebtedness, and tn 

the engravers, l\fessrs. II. Senior and Company. for the general excel

lence and prompt execution of their work. An examination of th~ 

volume will attest the liberality of the publishers, who haYe contrib 

nted greatly to its success. 

THE ACTllO !l. 

Apnl :!O, 1887. 



A TEXT-BOOK ON SURGERY. 

SURGICAL PATIIOLOGY. 

CHAPTER I. 

JXFL.\)LM.\TIOX AXD TilE PROCESS OF REP.IIR IX THE TISSUES. 

Inflammation.-Inflammation, from injlammo, "to set on fire," is a 
disturbance of nutt·ition in the tissues of a part of the hocly, character
ized by prolonged hyperremia, the emigration of leucocytes through the 
vessel walls (cliapeclesis), the transuclation of plasma and lymph, ancl 
general cell proliferation in the area invol•ecl. Inf:!ammation ruay be 
non-infective or infective. 

In non-infectiz,e inflammation the changes im·olved in the process of 
repair or regeneration so nearly resemble the phenomena of embryonic 
dernlopment that the term "physiological inflammation" is almost per
missible; on the other hand, in infective inflammation, which is caused 
by bacterial invasion, the changes are so rapidly destructive as to sug
gest the name of" pathological inf:!ammation." 

The grosser symptoms-heat, redness, swelling, pain, and loss of 
function *-while always present in the inf:!ammatory process, clo not 
strictly belong in this definition, since one or morn of these symptoms 
are present iu non-inflammatory conditions. Thus, vascular tumors, 
such as med (angeiomata), although characterized by permanent hyper
remia and redness, are not inflammatory. Blnshing, associated with 
certain emotions, is accompanied by redness, which is a physiological 
condition. Pe1·sistent, active hyperremia occurring after injury of the 
svmpathetic nen'es may be accompanied by rednns and swelling 
"~thottt intiammation. Passive hyperromin, which is clue to inter
ference with the return of blood throngh the veins or the flow of 
lymph through the lymphatics, causes milema or swelling, which is also 
non-inf:!ammatory. Again, the temperature of the blood in some por
tions of the body, as in the hepatic vein, in strictly physiological condi
tions, has been registered as high as 107° F . (41 ·6+° C.), and this extraor
dinary heat is not inflammatory. Finally, pain is not infrequent, as in 
neuralgia, where all other symptoms of inf:!ammation are absent. 

* Calor, rubor, tumor. dolor et funcfio lresa. 
1 



A TEXT-BOOK ON SURGERY. 

iYhile the phenomernt of inflammation are in general common to all 
the tissues, there are some variations by reason of structure, as in bone, 
which is only slightly expansile, and iu cartilage and the cornea, ID 

which no blood vessel& exist. 
1Yon-i11fective or Simple I11jlammatio11.-In an animal body in which 

the processes of nutrition are normal the tendency in the tissues which 

pr. 

are the seat of inflammation or local disturbance of nutrition (there 
bein" of course no bacterial inrnsion) is rapidly to i·estore the original 
condl~ion of t!J~se tissues, and since physiological repair is so closely 
analogous to physiological growth, the student must bear in mind the 

normal development of the tissues. The fecundated 
ovum of the parent is a typical cell, which, by the 
prucess of primary didsion of the nncleus (karyo
kinesis) *indefinitely repeated, develops myriads of 
protoplasmic cells which compose the primary em
bryonic tissue, the blastoderm. These cell5 arrange 
themselves in three groups or layers-the outer, or 
ectoderm, the mesoderm, and the entoder11i. The 
ectoderm, by continnons proliferation, is dernloped 
iuto the epithelia of the skin, buccal cavity, the epi
thelia of the organs of sense, of the ventricles of 

the brain, the canal of the spinal cord, and forms the nervous tissues. 
The entoderm, excepting the bucral cavity, forms the epithelia of the 
alimentary canal and the glands in connection with it. The mesoderm 
forms tlw renal epithelia and the epithelia of the Ye•sels ancl serous sur
faces, ancl all connectiYe tissue, cartilage, bone, muscle, tendon, liga
ment, etc. (Quain). 

In the normal processes of waste an<l repair, as epithelia or connec
til·e tissue cells are worn out and disappear. new cells are proliferated 
by the parent stock to replace them. Epithelial cells by karyokinesis 
reproduce their kind, and in like manner the connective-tissue group 
reproduce connerthe tissue. In simple inflammation from the embry
onic tissue whirh is the common prodnct of the proliferation of all the 
fixed or resident cells in the area involved, the clestroved cells are re
placed by new cells by proliferation of their parent stocl~, just as a grain 
of wheat produces wheat. 

The ordinary phenomena of non-infectirn inflammation are as fol
lows: As a result of injury without bacterial inrnsion there is a spas-

* From xo.pvo,,, nucleus, an<l xw11uu. mO\·ement. 
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modic contraction of the terminal arterioles, the capillaries, and rnnules 
in the injured area, followed almost instantly by dilatation of these ves
sels far beyond their normal caliber. The volume of blood is at once 
greatly increased to fill the enlarged channels, and the cuneut is more 
rapid, since capillary resistance is 
less. After the lapse of about one 
hour the current begins to slacken 
and gradually becomes slower than 
before the injury. This slowing of 
the current is not dne to recon
traction of the vessels, but to a 
clogging of their channels with the 
corpuscular elements of the blood. 
The red blood-corpuscles and the 
plaques* tloating in the plasma 
occupy the center of the vessels, 
while the white corpuscles (leuco
cytes), wh~ch normally exist in the 
blood in the proportion of from 
1 to 1,000 to 1 to 250 of the red 
corpuscles, are largely increased 
and are seen to adhere to the ves
sel walls \Fig. 3). Since the force 
of the current is greatest in the 
arterioles and least in the venules 
(which have the capillaries between them and the heart to retard the cir-

culation), the leucocytes can not adhere to the 
lining membrane of the arterioles ; a consider
able number are seen attached to the capil-

; '.~~:~\~eh~l'e :~,~ ';~ni~l:~1 ~·~:i~·,~~~c~l!h~~~~~~ 
venules that they emigrate (diapedesis, lita11'rj
liav, to ooze through) and wander iuto the in
tervascular spaces (Fig. 3.) Some few pass 
through the capillaries, but none ha~e been 
observed to escape through the walls of the 
arterioles. The leucocyte, which has the power 
of changing its form (Fig. 10), pushes through 
the line of union of the lint epithelium which 
composes the wall of the venule, displacing the 
cement substance, and finally emerging at the 
outer side of the vessel, \\'hich by its elastici
ty at once closes the aperture of escape. Co-

Fw~f~~~~;~r~~pg:f ;~~~•sf ~~~i~:i~;~:i~~hO~ C~l7~~~~~0~~t~~~ ~;nr:::o::~ 
the force of the heart's action, the plasma oozes 

*The plaqut's or" third eorpnscles" of lhe hlond measure from 1 ·3 to 3·5 micromillimetres in 
diameter, and are supposed to be embryonic red blood-corpuscles. They consist o( a colorless pro-
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through the walls of the blood vessels, producing active mdema, and a 
little later pressure on the lymphatic vessels by the mass of ne""IY formec.l 

~ .···• · . . .. ', a ~-•-.·~ ~-." c 1H'~.". d -~/'" • ·, ·,:·' . •' - tJ 

cells canses a transudation of lymph-passive mdema-which, mingling 
with the escaped plasma, coagulates outside the vessels. In some in
stances reel blood-corpus<'les and plaques may also escape in the wake of 
the emigrating leucocytes without vascular rupture and produce slight 
discoloration due to the decomposition of limmatin, the coloring matter 
of the red disk. .Ecchymosis, however, is usually caused by rupture of 
the vessels, with frae extra1·asation, anrl the formation of blood clot 

which is iu"aded by and 
probably ser1·es ~ food for 
the proliferating cells. The 
appearnnee of the escaped 
lencocvtes in the ti>s11es is 
marked hy a sudden activ
ity in the various proto
plasmic elements of the 

area iuvoh·etl. Every normal cell in the zone of irritation takes part in 
this activity of proliferation; but since the connective-tissue ceJJs largely 
predominate. they have attracted the greatest attention of observers and 
fnrnish as well the gl'eater portion of the embryonic tissue. The proto
plasm of the fixed or resident 
cell increases in size, and the 
nucleus undergoes remark
able changes (Fig. 8). The 
connecti1·e-tissuc cell (Vig. 7) 
consi,ts of a minute particle 
of protoplasm in the center 
of which is a nucleus. The 
nucleus is made up of a net
\\"Ork of nucleoli and thread
like bodies which ara readily 
stained and has an investing membrane of its own. In the nonual condi
tion of the tissues the fixed cell is somewhat flattened, but when excited 
to proliferation it rapidly swells and the threa<ls in the nucleus form a 
thicker network, soon followed by an hour-glnss conti~1ction of these 
thickened threads* (lrnryomitosis), near the center of the nucleus, where 

topln~m. antl are pn'H'nt in rhe proportion of about 1 to 20 or thC' n•d disks. A mi('ron. or micro
m1llimctre. is n-Atnr of 1111 iuch. The Greek charnctC'r µ.will he u-;ed to denote n micromillimctre. 

* Karyomitosis, from xapvo11._ 1wcleus, and µ.1Tor, thread. This term is applied to the increased 
size and changes in the threadlt!.:e contents of the nucleus. 
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it rapidly c1iddes in two, the thln capsnlar membrane closing in and sur
rounding each new, as it did the parent nnclcu~ (Fig. 8). The main body 
of the cell may now did<le and form two new cells, each with a single 
nucleus, or the protoplasm may simply enlarge without didsion, the 
nuclei didding indefinitely within the cell. In this way the polynuc!e
ated or "giant cells" are formed (Fig. 20). 

It is now hell! that all cell prolifera~iou takes place by this process of 
karyokinesi.i, or primary division in the nucl eus. The ililatation of the 
blood vessels, wit h the increased supply in the part, the escape of leuco
cytes, plasma, and lymph, and the enormous cell proliferation, ca use the 
heat, rNlness, swelling, and pain of inflammation, together with the 
loss of function in the part, as well as a partial or complete stoppage 
(stasis) of the circulation in the inflamed area. 8 tasis is always more 
pronouncrd at the center of the dis turbed zone, aud here the discolora
tion i;; deeper, g raclnally diminishing toward th e periphery. The sud
den contraction aud immediate dilatation of tho vcnsels is clue to a 

momentary irritation of tho vaso-motor nerves and the paralysis which 
follows th eir injury. It is difficul t to explain just why tho leucocytes 
appear in such large nnmlw rs at the seat of inflamma tion. It is claimed 
that they are attracted there by some chemical change in the parts 
involved , and this is term ed cll erniotaxis. * It was formerly taught that 
the leurocytPs not only stimulated proliferation in the cells of a part, 
but that they themselves nurlerwent proliferation and aided in the form
ation of the co mmon embryonic tissue; bnt this is now disclaimed, a.ud 
more recent observers assert that they have no function beyond the 
stimulation of the fixecl cells, ancl that they are taken up as food by the 
prolifemt ing embryonic ti ssue, while some of them re-enter the vessels 
and a.gain take their place in the circulation. \\' hen infection occm s 
they are fountl in lnrge numbers, forming pus corpuscles and floating in 
thP pus sernm. 

In non-infeclfre infl ammation the process of repair beginR within a 
few hours after tho injur.v. The phenomena. of regeneration are prac
tically identical in all vascular soft tissues. In bone, by reason of the 

* Th l' property lh·ing C<'ll« ex hibit, with reference to non-lidng organic material, by ,-irtue of 
which Uwy approach or rreedc from cert:dn subst:mces. 1n posiffre chemiotuxis the cell ap

proachc-", in neg(llfre it is rcp<'llcll (Sternberg). 
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dense structure which snrrounds the vessels and medulla, and in the 
two non-rnscular strnctures, the cornea and cartilage, the process differs 

somewhat and will be spe
cially studied. In infective 
intlammation the destmc
tion of tissue is mnch great
er, the process of repair is 
slower, and regeneration is 
always imperfect. Chemi
cal and mechanical destruc
tion of the tissues is always 
followed by the formation 
of a fibrillated connective 
tissue, producing a scar or 
cicatrix. 

The most important step 
in the regeneration of in-

.ho. 9.-(.Htcr Po.get.) Fw. 10.-(Aftcr Paget.) jured tissne is the distribu-
tion of blood and nutrition 

by the new formation of vessels. From the stumps of the dh-ided or 
occluded capillaries, buds (Fig. 9) of protoplasm, springing from the new 

cells of the proliferat-

. 
. 

ing endothelia, are pro-

~ ~ ~ 
jected into the mass of 

~ " ' embryonic cells. Some 
0 0 . of these meet and fuse 

I with similar buds pro
jecting from opposing 
surfaces of the inflamed 
area, or at times two 

buds from the same st~rface unite to foro;i a capillary loop (Fi~. 10). 
S~me of these embry~mc vascul~r buds begm as tubules, communicating 
with the vessels (e Fig. 11), while others are more solid prolongations of 
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protoplasm not yet canalized (d Fig. 11). According to Ranvier, the 
centers of these undergo liquefaction, and thus becoming cannulated, 
they ultimately communicate at their extremities and become continuous 
with the vessels from which they spring. The cells of the embryonic 
tissue immediately in contact with the new canals aid in forming the walls 
of the newly made vessels. \Yhen hremorrhage has occurred, the coagu
lwn is rapidly infiltrated with the new cells and disappears after a vari-

Fw.12.-:5.tl'P" in thefibrillationofconncctivc-ti:;.sueccll'4. (.\ltcr P:igeL) 

able time, either undergoing granular metamorphosis or is taken up as 
nourishment by the proliferating cells. E'·en in aseptic intlammation 
many of the capillaries and vessels disappear as the result of the con
traction which takes place in the final stage of inflammation. This 
formation of connective tis't'e (Fig. 12) in septic inflammation is so 
much more extensive that occlusion of the newly formed capillaries is 

~~\~:r c~l~~~~~~ ~~~~:~1~~~er;~ . f" 
cicatrical tissue. 

In the skin the repair in the 
deeper layers of the cuticle is 
carried on by the proliferating 
prickle cells and the elongated 
and granular cells of Langer
hans, while in the corium the 
embryonic tissue springing 
from the fixed connecth·e-tis
sue cells develops into a new 
connective tissne. 

In adipo.~e tissue the fat 
vesicles, when ruptured, allow 
the escape of their contents, 
which disappears by granular 
metamorphosis. The nucleus of the capsule enters into the general cell 
proliferation, the capsule itself being originally a connective-tissue cell. 
As the intlammatory process subsides, fat droplets again appear in cer
tain of the new embryonic cells which are gradually distended and form 
new fat vesirles (Fig. 13). 

In the regeneration of muscle the process is somewhat analogous to 
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the budding in new forming capillaries. From the 
ends of the musc1ilar fibers, which are infiltrated 
with embryonic cells (to the formation of which the 
muscle cells or sarcoblasts and the connective-tissue 
cells of the perimysium contribute), protoplasmic 
swellings or buds, which are rich in nuclei, are pro
jected. By division of the nuclei (practically analo
gous to the formation of muscle plates from the 
mesoderm in the embryo) the new fiber is constructed, 
meeting and becoming continuous witl1 the buds 
from the opposing surface. 'l'hese formative cells 
arrange themselves in elongated or fusiform shape, 
in which, later on, fine longitudinal strire are seen. 
The transverse strim appear about the twenty-first 
day. Muscle has not the reproducthe power of 
other tissne, and when the injury is extensive, or 
when infection or suppuration occurs, the lost sub
stance is replaced by fibrillated, connective, or cica-

~~~-~~\;)~~ 

~~,,,,..______. ---... :?~- - - -

FIG. 14.-Tcndon of mouse's mil. showin~ drn.ins of cells hdwecn the tendon 
buodlc:i; 175<liumetcrs. (t\ftt:r::$hnrpeynn<l Quuin.) 

tricial tissue. Even when new fibers are produced, 
their arrangement is not so symmetrical as in the 
normal muscle. 

In the regeneration of tendon, the tendon cells 
anc1 the connective-tissne cells of the sheaths are the 
agents of proliferation and repair in inflmnmation as 
well as after surgical or ~rcidental dirision. A ten
don cell is a fusiform bocly of protoplasm containing 
a sing) '' nuclens in which are several nucleoli. They 
are a:·ranged in rows bet1veen the layers of fibers. 
From these rows tenclon buds are projected, which, 
growing Jon~t-r, become tihrillatec1 and arrange them
seh·es in parallel layers, interlocking with the grow
ing fibers or buds from the opposite ~icle. 

The process of . repair ~n infl~mma.tion or injury 
of the ligC1ments is practically 1dent1ral with that 
of tendons and need not be separately consicl ered. 

In nerres, in exceptional cases, the repni r or re
union takes place soon after extensive injury, with 
the resumption of function. As a rule, h owe,·er 
restoration of function takes place very slowly. Th~ 
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essential element of condnctirm is the aa·is cylinder (Fig. 15). In some 
ner,·es and at points in many nerre strands the outer sheath (nucleated 
sheath of Schwann) and the meclnllary sheath (white substance of 
Srhwann) are ab ent, the axis cylinder alone being present. This axis 
cylinder is the greatly elongated branch of a central ne1Te cell (Fig. 16). 
\\. hen destroyed by intlammation or 
by traumatism, that portion of the axis 
cylinder on the peripheral side of the 
lesion undergoes cl estrnctive metamor· 
phosis, ancl the function of the nen e 
can not be restored nntil the central 
end of the axial band buds out and is 
prolonged throughout the nerve to re
pluce the cylinders which have been 
destroyed. Iu two or three weeks aft~r 
the lesion, pale, delicate processes are 
seen budding out from the axis cyliu. 
clers of the central encl into the inflam
matory embryonic ti ssue. This process 
of budding is only from the central 
end of the didrlecl nen·e, and differs 
from that in the iel(eneration of capil· 
laries, tendons, and muscle, in whirh 
tbe lnalding is from both the proxi
mal and distal ends. (Biigner claims 
that the cells in the nucleated shea th, 
by their proliferation, aid in the resto
ration of the cylinder, and these he 
terms neuroblasts.) 

The slowness with which nerrn 
trunks - the seat of inflammation or 
injury - resume their function gi•es 
weight to the theory which holds that 
the projection of the mdal band is alone 
from the central and parent nen·e cell. 
As much as tweh·e months ha,·e elapsed after careful, aseptic rennion by 
suture before any restoration of function was obserred in cases in 
which complete recO\·ery resulted. In no other tissue is the process o:f 
repair so slow. It is evident that careful apposition. without unneces
sary tension of th e sntnres, is essential to surressfnl nnion. 

P eriostewn an(l Bone.-Non-infective inflammation of the pe1fo~. 
tenm causes a rapid proliferation of the ronnecti,·e-tissne cell s of the 
superficial or tibrillatecl layers of this structure. and of the ri ch supply 
of cell,, the O.Yteoblasts, of the layer nea rer the bone. The nen-e, blood 
and lymph vessels, and the contiguous bone must of necessity take part 
in the proreqs, and when at the seat of injury the fascia or tendon perfor
ates the periostenm to insert their fibl'ill ro deep into the meshes of the 
bone, they also contribu te something to the production of the embryonic 
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tissue. From the tenth to the fifteenth day after the injury in adults 
the cells which have remained soft begin to be infiltratell with calcareous 
matter (callus). From the twentieth to the thirtieth day, under ordinary 
conditions, this (provisional callus) begins to be absorbed and may dis-

;/' 

appear entirely by the end of sixty days. In some instances, howeYer, 
it in part remains and is transformed permanently into hone to form a 
node or exostosis. 

from ostcoblast~ n: 
x 30-0. (After Till-

A typical non-infective inflammation of bone is seen in simple frac
ture, the immegiate result of which is hremorrha!(e from the ,·essels of 
the periostenm, the eompact substance and medt;lla, as well as the acci
dental bleeding from the contiguous soft structures. The coagulum of 
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blood and lymph covers the broken ends, extends a short distance into 
the mednllary cavity and Ilaversian canals, pressing back the medttlla 
and infiltrating the space about the point of fracture. Into this clot and 
throughout the inflamed area the emigrating leucocytes crowd, and all 
the phenomena of cell proliferation which their presence excites takes 
place. The periosteal osteoblasts (Fig. 18), the bone corpuscles (Fig. 19) 
which fill the lacLrnre, the "giant cells," or myeloplaxes of Robin (very 
lar~e masses of protoplasm, containing usually many nudei (Fig. 20, c)), 
or, 1f only oue, this very large, aud the common and very much smaller 

mononuclear cells of the medulla (marrow cells (Fig. 20)) (founcl not only 
in the central medulla, but also in the n,wersian eanals, and possessing 
the ammboicl properties of the leucocytes), all undergo active prolifera
tion. The deeper cells of the periostenm are at first most active and 
throw out a rich mass of embryonic tissue, which envelops and surrounds 
the broken ends and by the tenth clay begins to b<> infiltrated with lime 
salts to form a callus. From the fifteenth to the twentieth clay this (Fig. 
22) ensheathing callus is complete and holds the fragments immovable 
while the process of ossification is going on. There forms also about the 
same time, in the young, a weaker callus from the central meclnlla cells 
(pin callus) and from the marro"- cells of the Ilal'ersian canals-the inter
osseous callus. Jn older persons, after about fifty years, it is held that 
no central or pin call ns forms. It is probable that in all rases the chief 
factor in the regeneration of bone is the bone corpuscle (Fig. 19). It is 
wpJl known that the periosteal cells (osteoblasts (Fig. 18)) will reproduce 
bone in chilclreu and in early adult life, ancl in inflammation this doubt
less assists in the process, but the bulk of their product usnally disap
pears hy absorption, as cloes the medullary callns. Tn that portion of 
the embryonic tissue which springs from proliferating bone.corpuscles 
and usually is interposecl between the contiguous surfaces of fractured 
bone, the cells are transformed into hyaline substance, in which cartilage 
cells appear. As in the ol'iginal development of bcine, this cartilage is 
soon infiltrntecl by true osteoblastic tisstte, forming the osseons Jamellre. 
In addition to the osteoblasts there appear mttltinncleated cells (myelo-
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plaxes of Robin ancl osteoclasts of Kiilliker) which arrange themselves in 
rows or circles and cause partial abso1·ption of the osseous substance. 
gi,-ing, according to Sharpey, the festoonecl appearance to the Ila,·ersian 

spaces (Fig. 23). Through these cana ls, thus proclucecl by absorption, 
the new-formecl \'t>ssels make their way. 

\Vhil e the process of repair in bone, as jnst ghen, is closely analogous 
to the formation of bone from the blastoderm-namely, primary forma
~ ~ tionof cartilageancl there-

,~~' ~l~~~~i~~~~ 
. ~ flammation with loss of snb-

Frn. ii'~ii1Ll1~1:,~~!~; 1~~:~~1:;~~1~~: or)(b~~3. stnnre, whpn s11ppuration 
has or<·urrecl, as in an in

fected componncl fracture, embryonic tissue is directly com·ertecl into 
bone. 

Tn inflammation of the cornea (keratitis) the changes ar<> Yerv much 
the same as in inflammation of tl1e tissues which possess hlo0 c1 'vessels. 
"

7 hile the blood does not circulate in the cornea proper, there are certain 
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channels, called plasma canals, through whieh plasma and lymph con
vey nutrition from tbe blood vessels to the ti.sues of the cornea. These 
plasma canals undergo a dilatation in the earlier stage of inflammation 
analogous to that of the blood vessels in other tissues, and there i also 
a transndation of the increased fluid between the lamell re of which the 
cornea is composed. General proliferation ensues in the corneal corpus
cles, which is preceded by emigration of leucocytes from the blood ves
sels into the plasma canals. The presence of thi s new embryonic tissue 
causes opacity or clouding of the cornea. \\' hen the inflammatory ]Jro
cess continues for a sulficiently long 
]Jeriod l.Jloud vessels shoot out from 
rile cornPal margin into the cornea, 
projecting their capillary buds along 
the spaces formerly occupied by 
plasma canals, and the condition of 
pannus is established. If infection 

occurs, suppuration soon takes place Fio{~~·~r;;~~iE?it~,~~~~~~ili{~~~l~·t:£t~!~~ 
with the " :iuespread destrnction ond Q"oin.) 

which follows the presence of ]JUS. 
The development of blood Yessels into the inflamed area is a consena
the process, in response to the demand for increased nutrition and for 
removing the inflam ma tory products whieh 11nrler!{O wanular metamor
vhosis. Ultimately these new blo~d vessels diminish in size and grad
ually disappea r. 

In cartilage, inflammation is unlike that which occurs in tbe cornea, 
for in cartilage there are no Yascnlar spaces wha tever. Nutrithe mate
rial is absorbed directly by the eartiluge cells and byaline snbstance from 
the blood vessels at the point of contact of the cartilage with the bone. 
In the earl y stages of cbondritis, the cartilage cells are swollen, the 
nuclei enlarged, the intercellular snhstance (hyaline) becomes liqnified, 
or, in the milder fo1·m, may undergo molecular degeneration. Ir the in
tlammation be sufficiently prolonged, blood vessels may be projected 
into the area in1·olred. Cartilage is a tissue of such low dtality that 
the process of repair is always slow. ·while it has not been demon
strated, it is in a ll probability true that new carti la!{e cells are produced 
from the embryonic tissue, the product of the original cartilage cel ls. 
" ' hen infection by bacterial inrnsion occu rs, the de trnction of the 
tissue is more extensive and the cartilage <·ells ancl hyaline substance 
are generally not reproduced, but are replaced by cicatricial tissue. 



CHAPTER II. 

INFECTl\E I~FLA~JMATIO'N", B.\.CTERIOLOGY, SUPPURATIO~, AND 

SEPTICJE:'lll.A. 

INFECTIVE inflammation should be considered under the following 
headings: 

1. Those inflammatory processes (not involving the mucous surfaces) 
which are accompanied by the formation of pus-i. e., suppurative in
flammation, abscesses, boils, etc. 

2. Suppnralive inflammation of the mucous surfaces, of which gonor
rhma is a type. 

3. Non-suppurati"e inflammatory lesions, as erysipelas, hospital gan
grene, anthrax, glanders, tetanus, malignant mdema, foot and mouth 
disease, hydrophobia, tuberculosis, actinomycosis, syphilis, and leprosy, 
iu none of which pus is formed without mixed infection. 

4. Non.suppurative lesions of the mucous surfaces, of which diph
theria is a type. 

5. Certnin lesions of the skin and its appendages, due to the lodg
ment of mirro.01·gauisms or other parasites in the hair follicles or upon 
or in the substance of the skin.* 

Suppuration.-Suppurative inflammation is clue to the presence in 
the tissues of some form or forms of pyogenic (7rvov, pus; "/<V<<T«, beget
ting) micro-organisms. These enter the system usually through an abra
sion or wound in the skin or mt1cous surfaces, but they may effect an 
entrance through the sebaceous or hair follicles, where no breach or fis
sure of the skin is discernible, as in furuncles (boils) and earbnncles, or 
through the broken or unbroken surface of the respiratory and digestive 
tracts. The presence of these organisms in deep abscesses where no 
wound exists-as in osteomyelitis, suppurating joints, etc.-proYes that 
they are transported by the blood, and it is very probable that they are 
frequently present in the blootl of every person. "'hen the conditions 
of nutrition are perfect, or nearly so, these invading germs fail to find 
food suitable to their life and multiplication, and so perish. This con
dition is known as the normal resistance of the tissues. It implies the 
definition of the term health. If there exists a suitable nicliis for growth 
such as a blood dot, or if the vitality of the individual or any portio~ 
of the tissues is low (the normal resistance deficient), septic organisms 
readily prolifernte and carry on destructive warfare. 

Surgical pathology accepts the germ causation of disease, and also the 
presence in the body of living elements of protoplasm, acting not only 

*Diseases of the skin do not belong in the category of surgical nilections, and will be omitted. 
14 
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with unmistakable intelligence in the repair of injured tissues, but 
equally so in resistance to invasion and 
destmction by organisms which assail : :.: • :i';--.:, 
from without. Septic inflammation is ·:::.~;· ~:,:-;' 
then a struggle for existence between b 

tbe defending army of protoplasmic ele-
ments, of which our bodies are in great 
part com posed, and the attacking hordes 
of bacteria, hungt·y for the food our 
tissues furnish. 

Although in this section we are chief
ly concerned with those types of inflam
mation accompanied with suppuration, 
it will be convenient, in discussing pyo
genic bacteria, to refer incidentally to 
organisms which do not produce pus, and to follow the suppurating 
lesions with the non-suppurative infectious diseases. 

Bacteria. -Bacteria (bacteriU1n, (3anmwv, a rod or staff) is a general 
term applied to all these minute organisms, and the science which treats 
of them is bacteriology. To attempt a classification of pathogenic organ
isms in the present condition of science would be unsatisfactory. Tbe 
rapid advances which are being made in bacteriological research will, in 
the next few years, result in a classification of these organisms which 
may prove acceptable; but the difference of opinions at this date among 
men who have made important discoveries and achieved brilliant results 
in the advancement of surp:ical and medical science do not justify at pres
ent the adoption of any of the proposed classifications.* 

Bacteria have been named chiefly by reason of their shape. Those 
which under the microscope appear like bits of broken rods are called 
bacilli t (bacillus, a little stick). The very longest bacilli are sometimes 
called leptotltrix or hair-like (:> .. e?rTo<, slender, Op,g, hair). \Yhen curvi
linear or spiral in outline, spirillat, (spirillum, a cun·e). \\' hen round 

* St<.'rnbcrg, agrf'cing prnctically with .Baumgnrtcn, suggests an arrangement in three groups: 

(1) micrococci; (2) bacilli: (3) :-:pirilln. As micrococci, he groups the small cocci which reproduce 

themselves by fission nnd do not produce spOl'eS, u!'>ually without spontaneous mm·ernent; these 

bo<lics are nearly spherical, and when segmentation i!> complete may be found single or in bunches, 

called stn.phylococci (rrom nacpv>..11 , a bunch of grapes). Ascococcus (Bilrothii, auNos. pouch, KOKK11s, 

berry). The cocci of this group are associated in globular or lobulnted nrn:-;,.c,:, held together by 
mt her firm intercellular substances (zoOglcea). Lwco11osfoc.-'fhis coccu:; is found, solitar_\' or in 

chains, it1trrou11dcd by a thick gehllinous en\·elopc. forming zoOglr.ca quite firmly held 1ogether; 

sfreplococc1t8, nssociatcd in chains ns a result or df\•bion in one direction only; diplococc1ls, when 

divided into two nnd remaining for a certain period associated in pairs. .Aferi.,wope<lia.-Division 

in two directions, forming g roups of four in a single plane (let rads). Sarcinct.-Dh·ision in three 

Jirections, forming cubes or packets of eight or more elements agglutinated together. 
t Bflcilli. rod-shn.ped, filamentous (not spiral) organisms, in which there is no differentiation be

tween the extremities o! the rod, proliferate by clh·i:;ion in a direction transvcr:<e to the long axis 

of lhe rod or by the formation or endogenous spores; may be rigid or flexible, motile or non-motile. 

+ Spiriltrr. cun·ed rods or ~piral fib\ments. rigid or flexible. motile, rotating in the direction 

of the long nxis or the filnmenls, proliferate by didsion into two. or by the formation or endoge

nous spores. A 11 of the pathogenic bacteria now known belong to one or other of the nborn

dcscribccl genera. 



16 A TEXT-BOOK OX SURGERY. 

or nearly so, they are termed cocci (.<o.<.<u<, a b~rry or kernel). Some of 
these divide in two and remain attached in a single envelope, ancl are 
called diplococci (oi?T"Mo<, double). 

Those which didde in two directions, forming fours which adhere 
together in a single plane in the same gelatinous envelope, are called 
tetra.fJonus or tdrads (nTpa, four, and 'Y"'"'a, angle), a four-angled or four
cornered anangement. 

When they divide into spherical bodies, which at times cluster to
gether by sw:face aggl u tiuatiou, they are called staphylococci (cnarf>uA,71, 
a bunch of grapes). 

'Vlrnn they proliferate in one direction indefinitely, like the links of 
a chain and remain joined together, they are calleu streptococci (<np<?T· 
'fo<, a chain). 

Adhering in groups or blocks, zooglma (swov, animal, and "fAO<o<, a 
glutinous substance). 

Arranged in cubes, they are sarcina (sarcire, to arrange in order, as a 
package or bale). 

\Vhil e bacteria are chiefly of vegetable origin, consisting, when fully 
clernloped, of an element of protoplasm, containing albuminous matter, 

fats, salts, ani\ water, and em·elopecl in 
a shell of cellulose, recent in,.estigators 
ham described a form, the mycetozoa 
(µ.u.<71<, fnngns), which seems to belong 
half way between the vegetable and ani
mal kingdoms, an cl the protozoa (?TpwTo<, 
first or beginning) (animal), which are 
considered the very lowest form of ani 
ma! life. 

Bacteria reproduce their !duel in two 
ways: by division (fission) and by spore 
formation (sporu latiou). 

In fission the parent germ nsnally 
becomes elongated, and near its center a pale line mnv be obsen·ed in 
a direction transverse to the long axis of the germ. This line becomes 
clearer and clearer until it disappears entirely, and the two products 
are separated into independent organisms. 

In sporulation the protoplasm of the germ sePms to condense ancl 
harden and inclose usually a single spore. On acconn t of the thicken
ing of the capsule, the spore is able to i-esist destruction to a greater 
degree than the parent oqrnnism. 

Many bacteria are capable of motion while a large group are non
motile. Those that are non-motile (certain of the cocci) are at times seen 
to sway en masse. This molecular motion is also called the "Brown
ian " movement. Quite recently Ali-Cohen, in two different micrococci 
has clemonstratecl tlagella with motion. By a recent method of stain'. 
ing, Loefller demonstrated flagella-long hairlike fins-on many important 
pathogenic bacteria. These may be seen at one or both ends, and in 
some types, as the typhoid bacillus, they grow out in all directions. 
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not unlike the fiber which adheres to the cotton seed. These flagella are 
often very long and ha,·e a wavy motion ("l<'ig. :JO). 

Certain forms of bacteria can Jh·e without oxygen; they are railed 
an~tiirobic. The g reater number require oxygen and are termed aerobic, 
while others (comparable to the amphibious a ni-
mals) can live with or without oxygen. Those 

0 
9_,cP 0 

which thrive best in a medium containing oxy- o 
gen, yet can exist, however stunted, when thi s 
gas is absent, ,are termed f acultative aerobic 
bacteria. All bacteria develop best in alkaline 
media. The rapidity of their proliferation is 
remarkable. Under favorable conditions a sin
gle organism will, within twenty-four hours, by 
dividing and rediviiling eYery hour, produce 
more than sixteen million of its kind, and they 
have been known to undergo fission in so sh ort 
a time as twenty minutes. The presence of 
moisture is always required for their develop
ment, and, as a rnle, they de,-elop best wbere 
ligllt is excluded. FIG. 28.-;J;;~ni(¥\li1,~~~~1~~)um. x 

Certain of these micro-organisms form color-
ing matter and are classed as c!iromogenic bacteria. Otbers produce 
rapid ferm entation, and are called zymogenic. 

Bacteria which exist outside of the living body in putrefying animal 
or vegetable matter are called saprophytes, while those which dwell in 
the Jiving tissues are called parasites. Some of these organisms, orc1i
narily saprophy tes, but capable of existing within the living body, are 
called facultali l'e parasites. 

Bacteria which possess the faculty of liquefying the tissues with 
which they come in contact produce pus and are called pyogenic bac
teria . 

Tbe principal pathogenic bacteria of surgical interest a re: Staphylo
coccus pyogenes aurens, epidermidis albus, citreus, fluorescern~, ct>reus, 
flavus; rnicrm·occus pyogenes tennis, gonococcus, micrococcus tetra
gonus, micrococcns lanceolatns; streptococcus erysipelatis (Fehleisen), 
st reptococcus pyogenes; bacillus pyocyaneus and pyoflu orescens, bacil
lus ruber and f<Ptidus, bacillus coli communis, bacillus tetani, antbracis, 
syphilis, tuberculosis, mall ei, leprre, typhi ahdominalis, diphtherire.* 

As yet little is known concerning the mycelozoa and protozoa. The 
former, sometimes called myxomycetes, are not distinctly animal or 
plant, but seem to be nea rer to the am(f'bfJ', tlw lowest form of animal 
life, than to bacteria, the most elementary plants. As protozoa are 
classeu the following: Plasmoclinm malal"i re, the germ of molluscnm 

*Sternberg gin•s the thermal death ooint in st rcam1niz steam of the more important organ
isms as far ns known II" follows: S. p. aurcus, ;J8° C'. = 136·-1° I<'.; c11 reu s and al bus. 62° C. = H3·6° 
F.; m. tctraizonus, 58° C'.= t:~G·-1° F.: strcplO<.'OC'l.'U<: p~·ogl.'nC!<, 5.1° C. = 120·2° F.; <:. lrmC'eolatus, 
56° C. = t:12·8° 1''.; b. typhi. 56° C. = 132·8° F.; anthrax. 5.t C'. = 12!}·2° F.; nmlleuc;. 5;)° C. = 131° 
F.; diphthrria, GO' C'. = 140 F.; gonococcus and hydrophobia, cncb 60° C. = 140° P.; tubercu· 
losis, ':'0° C. = 15R0 F'.: nil spore~. 100° C. = 212° l". 

2 
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contagiosum, and a peculiar amrobic organism found in the discharges of 
dysentery (Tillmanns). The fungi or molds-viz., penicillium, oidium, 
monilia, mncor, aspergillus, and especially actinomyces-are at times 
important. Uertain skin diseases, such as favus, pityriasis ,·ersicolor, 
tinea tonsurans, etc., are caused by growing fungi. The fungus of 
thrush, which attacks mucous surfaces, has been found in multiple 
abscesses (metastases) in the brain. Aspergillus is occasionally met with 
in the cornea and external auditory meatus. Mucor mycelia has also 
been observed in multiple abscess of the brain, lungs, and bowels. Yeast 
fungi (blastomycetes (Fig. 29)) are rarely, if ever, of special interest, ex
cepting in gastric fermentation, where they play an important role. 

Of the various micro-organisms of pus, the staphylococcus pyogenes 
anreus is the most common, being the chief factor in suppmation in 
about eighty per cent of all cases. This organism measures 0·7 µ, in 
diameter, is killed at the boiling point-100° C. (:!12° F. )*-and in lnbora
tory experiments at 58° C. (136·4° F. ), but will resist desiccarion for ten 
days. It is aerobic and practically universal in distribution, being found 
in the soil, upon clothing and hands, especially beneath the nails, hut 
rarely in the air. 

The next in orclPr of importance is the staphylococcus pyogenes (epi
dermidis) albus, which from the researches of 'Velch, of Johns Ilopkins, is 

b this careful inve.stigat.or, it should ~)e co~siclered an 

~ 
of considerable surgical importance. According to 

almost constant mhab1tant of the ep1clerm1s. It lh·es ~ deep in the follicles of the skin, and is usually the 
ca llSe of stitch abscess. 'l'his demonstrates the neces
sity of carefnl scrubbing of the integument in the 
operative field, and the clissolntion of sebaceous 
matter by the use of ether poured upon the skin. 

The staphylococcus citreus, tlnorescens, cereus, 
flavus, and the microeoccns pyogenes tennis, are unimportant Yarieties. 
The gonococcus will be separately considered in the article on p;onorrhroa. 

The bacillus pyocyaneus p;ives the color to blue pus; the bacillus 
pyotlnorescens is found in green pus, and consists of small rods with 
slightly rounded encls, two or more of which are linked to,.,ether and 
possess active movement. It does not spornlate. ~ 

The bacillus rnber (Fercbmin) is found in reel pns. 
'l'he bacillus froticlus is a rare form, fotLncl in abscesses chiefly of the 

perirectal reg;ion. 
Tlie bacillus coli commllnis (3 µ,in length and O·() µ, in breadth) is of 

Example: 212F. IOOC'. 
32 9 

!RO 5)900 
5 Ji:-0 

9)900 32 

!Oo c. 212 F. 
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great ~urgical interest, si?ce it is considered the chief agent in pus 
foI"mat1on JU all s1_1ppurat1ve processes in the peritoneal cal"ity, hepatic 
abscess, suppuratrng gall blad-

der, and appendicitis. Welch has r:: 
found. it in pure cultures in fifteen 
diffeI"ent inflammatory conditions. 

The streptococcus pyogenes and 

the streptococcus erysipe. latis, s_o . '!ri·-. lh u'~ .. 
far as n11croscop1cal appearance is ~ 'I"' 1j 
conremed, can not be differenti- ,·\ 1f;, 
ated. The former appeal's in chains ~ ~ 
of from four to six cocci, or at · . " 
times a dozen or more, linked to- ~ 

gether in a single chain. It is ; Jt 
facultath•e anaerobic, non-motile, -~ 
and, in common with all cocci, re- J.!. •. :. 
procluces itself by fission. It pos- J 
sesses great vitality in living tis-
sues. 'fhere is one clinical point Fw. ao. Typhoi~kft~~l)rii/~,111n~~~~~frous fine flngclla. 

of difference which is of interest 
between the streptococcus pyogenes and the staphylococcus pyogenPs 
aureus. This latter organism is associated with acute cirrnmscrihed in
flammatory processes, with rapid pus formation (circumscribed abscess), 
while the streptococeus tends to produce a spreaclin!! snppuratirn pro
cess or a diffuse phlegmon or abscess. The different behavior of the 
streptococcns of erysipelas will be considered in the chapter on ery
sipelas. 

The micrococcus tetragonus, discoYfl'Pd by Ga.tfky in 1881, in the pus 
of acute abscesses, is found in the sputum of tuberculous subjects as a 
rule, as well as in the saliva of a certain proportion of healthy indi
viduals. It is 1 µ,in its longest diamete1·, and while usually grouped in 
fours (as its name implies) and inclosed in a jellylike capsule, it is occa
sionally met with in p;roups of two and. three. It is aerobic and under 
certain conditions will produce fatal scptic>rmia . Experiments on ani
mals show at times wide clissemination of the organism throughout the 
body, while in others loeal points of inflammation ha1·e been found. 

The micrococcns lanccolatns was discovered by Sternberg in 1880 in 
the buccal cavity ancl salh·a of otherwise healthy indidduals in about 
twPnty per cent of all cases. It is constant in the brick-dust sputum of 
tihrinous pneumonia. lt appears commonly in the form of a diplococcus, 
although it may lw in <"hains of from four to six links. In shape it is 
not unlike the nnstriped muscular cell, being fusiform, Romewhat sharper 
at one encl than the other. ·when they join together they adhere by 
thPir brnacler ends. Fresh prepara1ions from the blood of animals and 
salivn, examined under the microscope, show, although not invariably, a 
capsule surrounding these linked organisms. " ' hen injected into the 
peritoneal cadty or veins of animals a rapidly fatal septicmmia is pro
d nee<!. It is considered tbe specific germ of lobar pneumonia , ancl has 
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also been fotrnd and is believed to be a factor in producing cerebro
spinal meningifo1, })leuritis, arthritis, otitis media, endocanlitis, and 
~~~~ . . . . 

The typhoid bacillus (Fig. 30) has been found rn pure cultures Ill. the 
pus of osteomyelitis of the ribs, in acute otilis media, empyema, localized 
peritonitis, either during or as a sequela of typhoid fr,·er. It is oval 
or fusiform in sl1ape, with stubby, rounded ends, and has proiectmg 
from its surface in all directions verv fine lrnirlike flap:elln, with which 
it propels itself in acth·e motion. ·Stained by Loeffier's method it 
looks not unlike a cotton seed with particles of the lint still adherent. 
In typhoid fe,•er· it is found in the blood, froces, and urine, showing 
the wisdom of the thorough sterilization of these excreta. After death 
the bacillns is found widely disseminated at1d chiefly crowded in the 
spleen, liver, kidneys, and lymphatics connected with the intestinal 
canal. In auimal expel"iments Saronelli observed that wl1en the normal 
resistance was impaired by injecting cettain other organisms-as the 
bacillns prodigiosus, proteus vulgaris, or bacterium c.oli commune-fatal 
typhoid lesions resulted in animals in which he could not obtain a reac
tion prior to the preliminary inoculations. Similar results were obtained 
by placing the animals where they were compelled to breathe foul air for 
from five to thirty days. This bacillus ma~' be destroyed in the urine 
and fa~ces by adding five, or preferably ten, times tbe quantity of boiling 
water. 

The micrococcus of tetanus, anthrax, malignant rodema, syphilis, 
tuberculosis, glanders, leprosy, and diphtheria will be considered sepa
rately with those diseases. 

'!'be fungus of thrush and the mucor mycelia have also been fonnd in 
metastatic abscesses of the brain, lungs, and intestines, and are entitled 
to be considered as possibly pyogenic organisms. 

Suppuration.-Pyogenic bacteria pnssess the property of dissol'"ing 
or liquefying the tissues \Yith which they come in contact, especially those 
l'a.,~goj.llbscess , in wh~ch nutrition is. disturbed by injury. '!'he em

bryomc cells of the rnflammatory process yielcl rap
idly to their desh·ncti,·e presence. '!'he coagulated 
exudate of lymph and plasma or extrnvasatecl blood 
is ~iquefied into pus serum, and the leucocytes, some 
hnng but mostly dead, float in the serum thns made 
a~~ with other cells of the embryonic tissue not yet 
d1smtegratecl form the cell11lat elements of JlU$. The 

Fio. 31.- (Mtcr Agnew.) connectfre tissues are also clis~oh·ed and appear in 
shreds mixed with the pus cells anc1 serum. This 

colJection of pns is called an abscess. 'Vhen wPll defined all<1 held in 
position by a limiting membrane or wall it is a circumsl'ribed abscess 
and when without a harrier it infiltrates the tissues. a d((T11se abscess'. 
a rapic1 and rPcent collection of pus is an arute, a collection of Jon; 
standiug and free from pyogenic organisms (tnhercnlous fluid) is call ed~ 
cold abscess. The lining membrane or wall of a circumscribed absres" is 
a new formation of inflammatory origin, the inner surface of whieh is a 
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granulation tissue studded with capillary loops, as in the embryonic 
tissue of a wound undergoing repair. It is in part a pyogen ic membrane 
(Fig. 31), since it fnl'llishes the dead and cast-off embryonic cells which 
float in the pus serum, wbile the leucocytes, the pus cells proper, wander 
in from the capillaries as well as from the extra,•ascnlar space•. The 
deeper layers of this wall of defence against further invasion by micro
organisms is composed of ra11k after rank of connecth'e tissue and other 
fixed cells, active in the proliferation of a common embryonic tissue. 

A chronic, subacule, or cold abscess diJl'ers from the preceding in the 
slowness of its dernlopment and the absence of those symptoms of local 
aml constitutional disturbance which characterize the acute formation of 
pus. It occurs, as a rule, iu diseases of the bone and joints, and in in
dividuals of low vitality (diminished resistance), and is most freqnently 
seen in connection with cctries of the spine (Pott's disease), in other forms 
of tuberculous ostitis, and in tuberculous lymphomata. Such abscesses 
are, as a rule, of tuberculous origin, and do not contain true pus. "'bile 
in gross appearance the contents may resemble pus, the microscope shows 
that the normal elements of pns are not present. Under such condHions 
the danger of general infection from the bacillus of tuberculosis is small. 
The bacillns tuberculosis produces a snbacute inflammatory process, 
which results in a rich granulation tissue, tlie base of which is composed 
of newly formed cells, the embryonic tissue of the inflammatory process, 
which hedges in the tuberculous focns and tends to pre,·ent systemic in
vasion. The tendency of these products of the tuberculous process is to 
undergo rapid degeneration, clne in part to the toxic product of the ba
cillus (chemical action) as well as by arnrmia, both local and systemic. 
As a result of this retrograde metamorphosis, casea.tion and liquefaction 
of caseons material occurs, the product being a white liquid of varying 
consistence, resembling bnt not being pns. 

Under favorable conditions these co.llections of tuberrnlons fluid tend 
to absorption . In the majority of instances the wall of embryonic cells 
offer sufficient resistance to invasion of the tuberculous germs into the 
general system. 'fhe liquid is absorbed ultimately and carried away as 
a harmless nrodnct, and the remaining raseous matter undergoes gram1-
lar metamorphosis and of itself ultimately disappears. Such patholog
ical processes do not have symptoms in any way in common with abscesses 
proper, which are the seat of acute inflammation caused by pyogenic 
germs. Pain is not a marked symptom, since they can e'dst for months 
and are not suspected until the collection of this milky ftnicl is sufficient 
to attract attention by pressure upon the abdominal viscera, or protru
sion clue to its size. 

Tt is a recognized fact that these tubercular foci ran become infected 
with pyogenic micro.organisms witl10ut dire('t commnnication with the 
air. Certainly, if the medulla of bone can become infected without a 
direct or external communication, it is jnst as easy to infect a deep-Reatecl 
tnbercnlous flnicl when conditions for infection are favorable, the g-erms 
traveling through the blood and being clepositecl in a suitable pabulum. 

The treatment of the two classes is clearly indicated. The simple 
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tuberculous focus, under ordinary conditions, when ]orated in the epi
physes of the Jong bones or in the vertPbl'il' or in dePp situations, may 
be left alone lo undergo absorption, taking pains by careful nourishment 
and hygienic preC'autions to inc·rease the normal resistance of the tissnes 
and p1·event general infection. On the othPr harnl, wlwn in the lymphatic 
glands or in snperficial locations readily accessible, or when a tuberculous 
accumulation is the seat of a mixed infection, as detenuined by the ordi· 
nary symptoms of septic infection, local and general, then a careful aseptic 
invasion and remova] or e\·acuation is indicated. 

P11s.-Pus is a liqnid or semiliquid of varying color, for, while usu
ally yellowish white, it may possess a well-markecl hue of reel, blue, 
orange, m· green. It consists of a fluid portion, pus serwn; cellu lar ele
ments, to be described as pus cells; various micro-organisms; at times 
reel disks. crenated, and in various stages of disintegration; fat globules, 
fibrin, and sh reels of necrotic Liss11e not yet liq uefiecl, and crystals of 
cholestPrin. There are also found in pus, pal'::tglobulin, serum albumin, 
rnyosin, leuciu, tyrosin, ancl potassium albuminate (Fig. 32\. 

Recent pus is usually alkaline in reaction but wlwu exposecl to the 
air it becomes acid. Moreo,·er, it may be without orlor, but when ac

companied by decom
position of necrotic tis
sue, from which gases 
are evolved, or when 
proceeding from an in~ 

flamed area contignous 
to the alimentary canal, 
it is often extremely 
offensive. 

S11rgical (septic or 
bacterial) pus cloes not 
coagulate. Pus serum, 
althoughfurnishedfrom 
the w:sels of the iu-
11amed area, is pre
vented from coagula
tion b~' the liquefying 
al'!ion of barterial prp
tonr, a prod.net of hac
tl'rial ferment and de-
composition. 

. . . Pus rPJls are rhiefly 
wlute blo?cl-corpus_cles, winch by rhemical attraction (rhemiotaxi') have 
rrowdecl mto the rnflamed area. Treated with rlilult> acetic arid, the, 
seem to possess two 01· three nuclei, rarely a single nucleus. ) 

The single nucleated rells. fonnd in large numbers in pns anrl classed 
as pus-corpnseles, are rast-oJ:f products of the new embryonic tissue, clne 
to cell prohferat1on. In recent pus, and in a warm medium. some of the 
corpuscles are C'apable of amceboid movement. Their number varies 
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from four hundred thousand to one million six hundred thousand in one 
cubic millimetre. 

The poisonous prnclucts of bacteria, if separated from the micro
organism from which tlwy are derived, produce suppuration or toxic 
symptoms similar to those pro. 
dueed by the bacteria, but the 
uoisonous effect is on! \' tran
sient, since the parent bacteria 
is essential to maintain pro
longed septic infection. 

Certain sterilized chem ical 
snhstances, as well as sterilized 
bacteria, will, when injected 
into the tissues, ranse intlam
mation and a liquefaction of 
the exuded plasma ancl connecth-e and embn·onic tissues with which 
they come in contact, and prodnre a creamy 

0

liquid which very closely 
resembles true s11ruiml pus. The inflammatory process, however, is 
mild, ancl systemic infection does not occur. Surgical writers have 
termed this " Jaboratory pns. ,, 

Trealme1it.-In the treatment of inflammation the first grent essential 
is rest, and t his shoul<l be as complete as possible. If necessary to assure 
this, some form of fixation apparatus should be applied. In non-infeotil·e 
inflammation, as a rule, nothing further than this will be required to 
bring about absorption of the excess of embryonic tissue and coagu
lated exndates, antl the repair Ol' regeneration of the tissues which 
have been injnred. As for as local applications are concerned, as a 
rnle, patients prefer cold to heat. The neatest way to apply cold is 
by the l'nbber ire bag, which can be laid directly upon the inflamed 
part, with a piece of lint or thin layer of cotton batting between the 
skin and the ire hag. The colcl-"·ater coil (Fig. 35) is a lso rnry useful. 
In the absence of these preferable methods, benefit may be deri\"ed by 
applying towels clipped in rolcl water, partially squeezed out, ancl laicl 
directly upon the inflamed s urface. \\' hen one of the extremities is the 
seat of lesion, the painful throbbing, which is often a pnrt of inflam
mation, may in goorl part he relie,•ed h~' elerntion of the limb. For 
the npper extremity the Flnhrer swing (Fig. 30) is useful for this pur
pose, and adcls to the patient's comfort. A "ery important feature in 
the tl'eatment of all snrgiral lesions is a careful attention to the con
dition of the alimentary ranal. It is of l!reat importance that befor~ an 
operation the alimentn r.v canal be cal'efnll y emptied by the adm inistra
tion of from one to two grains of ralomel tritnrates- preferably one 
gra in repeated in fo11r hours. If after tweh·e honrs no movement of 
the bowels has taken place, this should he fol lowed by one or two tea
spoonfuls of Epsom sa lts, or half n tumblerful of Tiunyadi water, or 
some other effective saline lnxative. \\"hene,·er· any inflammatory pro
cess is under treatment, it is just as important to keep the bowels open 
e1'ery clay or every other day after, as it is before the operation. There is 
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no more important precept in surgery than this, and the surgeon fails .in 
his duty who does not fully appteciate the clangers of intestinal toxcemta. 

In .rnppumti~e injl.amtnafion more urgent measures are demanded. 
It is cliflicult to deal "ith any form of infective iuflammation without 
the use of the knife, e,·en in its early stages, aud the sooner the knife is 
used in these cases, as a rule, the better. It is a surgical axiom that 

wherever infection bas oc
curred and pus is forming, 
the sooner an incision is made 
the quicker will recovery fol
low and less clanger ensue to 
the life and comfort of the 
patient and the usefulness of 
the part involved. The treat
ment of all abrasions or deep-

F10. 35.-{ ModitieJfru111F1i.eher. } 

er wounds should be strictly antiseptic from the moment a wound comes 
uncler consideration. If the laity were thoroughly trnined in the sim
pliC'ity and safety of the stel'ilization of wounds, not one in a hundred 
of the serious accidents of infection would occur. Patients should be 
instructed to keep on hand tablets of bichloricle of mPrcury with direc
tions for making a simple and safe solution in which any part of the 
body may be immersed or bathed; and, this being clone, to d ry the 
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wound off with a clean towel that has been boiled, press the edges of the 
abmsion together, and cover the exposed snrface "~th a layer or two of 
ordinary rollo<lion, appliecl with a brush or pourecl on. "'hen, howe,·er. 
a wound has been neglected and sepsis is established in the earlier 
stages, the next best thing is to cocainize the part by the injection of 
from one to ten minims of a two-per-cent solution into tlte integument 
about the wound, taking pains to follow the directions given in the use 
of cocaine in the chapter on local anrestl1esia; then incise in the safest 
direction the focus of infection, and inject from thirty to sixty minims 
of a l· to-3,000 bicbloricle solmion into the tissues, making a complete 
circle of the arna of infection. \Vhen lymphangitis is established and 
septic inflammation has taken place along the lymphatic channels toward 

Frn. 36.- Fluhrcr';: ~winging cradle Pit ~inni ll°"'pital ). 

the center of the hody, at the first indication of suppuration in the 
µ;lands they shonlcl in like manner be incised so that the current of 
septic matter <'Oming into them from below may be pomed out into a 
wound where Rteri1ization is secnred by antiseptic moist dressing and 
infection beyond the lymphatic glands prevented. 

In a condition of general cellulitis resnlting from infection it is im
peratil'e to make multiple incisions, not only to relieve tension and pre
vent gangrene, but to gh·e free escape to septic· matter and to permit 
sterilization of the deeper portion of the infectecl tissues and secure as 
thorough dminagP as may be possible. On general Hnrgicnl principles, 
all incisions shonkl be made parallel with the axis of the body. Any 
variation from this practice Rhould be made for the purpose of keeping 
away from any nerves or vessels which might run in another direction. 
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The recognition of an acute abscess will ilepend upon certain symp· 
toms of a local as well as a constitutional ehara<'tPr. The suildeu rise of 
temperature, prececled by a chill or serieH of rigors. are symptoms of puru· 
lent infection. The local signs are those of inflammation-heat, pain, 
reclnes , and swelling. Fluctuation is also present in well-adrnnceil cases. 
The integument and subcutaneous tissues about an abscess are often 
mdematous ancl doughy. The positive test is, howe1·er, by aspiration. 
A hypodermic syringe (nsed only for this purpose) with a large-sized 

Fw.37.-Exploring-ncc<llcnndMyringc. 

nePc11e (Fig. 87) is invaluable. The needle should be held ornr a flame 
or boiled just before nsing. It is best to employ strict antisPptic pre
cautions in aspiration as in other surgical procedures. A preliminary 
injection of one or two minims of two-per-cent cocaine solntion 'dth 
the finest nei>dle will prevent pain. If incision is determined upon, the 
same anresthetic may be employed. 

In the neck or in any vascular region it is best to dissect carefully 
down to or near the abscess wall. In some cases it is safer to push a 
dreSRing forceps tightly closed through the tissues into the abscess, then 
separating the blndes and stretching the opening, through which, after 
inip;ating with 1-to-3,000 bichloride solution, a drainage tube is inserted. 

The constitutional symptoms of septic infection shoulil be combated 
by care[nl attention to the condition of the alimentary canal, as hereto
fore described, and the prompt and persistent eJI01·t by careful nourish
ment (and stimulation, if necessary), and by a bountiful supply of as 
pure air as can be obtained, to hold the tissues of the patient as nearly 
as possible in a condition of normal resistance. The survival of the 
patient depends upon the powPr of the tissues to resist destruction from 
the invading micro-organisms until, failing to find a suitable pabulnm 
for their rapiil proli[eration, they perish. In suppnrative cases, after 
incision a warm, moist dressing of weak bichloride or of plain sterilized 
gauze covered in with protective or oil silk to prevent ernporatiou. is 
often advisable. In exceptional instances an aseptic poultice, made by 
wetting flaxseed meal or any other substance in warm bichloride solution 
(1 to 5,0001, may be employed with benefit. 

Septicamiia.-Septicceniia (u~7rw<o<, putrid, aiµa, blood), or blood 
poisoning (with or without metastases), r~snlts from the entrance into 
the blood channels of either an infectious orp;ani~m or the ptomaine or 
toxic product of snch organism, or of gaseous emanations from the de
composition of diseased tissues of the body ot' of inp;ested nrnterial. The 
termpy{emia was formerly used to imply the entmnce into the blood of 
the semi-solid products of suppuration, while srptir·o-pya•mia is now 
proposed by some writers to express a mixPd eondi ti on of septic:Pmia 
and pyremia. It seems to me, however, that an effort Rhonld be made to 
simplify the terms used in pathology, and that .~1ptir-amia would express 
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a condition of blood poisoning in which me tastases do not occur, while 
septicamict wUh metastases woulc.l expres all that is contained in the 
term "pymmia." The tenn septico-py:l'mia is enti1·ely nnnPcessary. 

i:leptic;emia, or blood poisoning, rnay be cause<l not only by the pres
ence of bactel'ia in the tissues, but can al so be pmc.lnced by ptomaines,* 
or toxic products derived from these organisms ent irely separated from 
the baeteria which produced them. \\· hen septic baderia are present, 
the septicmmia is sudden, and may continue indefinitely, while tbe sep
ticmmia res ulting from the toxia prodncls alone is temporary. Septic 
infec ti on takes place in the vast majm·ity of cases from an abmsion or 
wound of th e skin or mucous membrane; bacteria , entering here, travel 
into the tissues, lymph spaces, and blood vessels, and in severe cases are 
rapidly disseminated by the blood. 'l'hey attack by preference the white 
bloud-eorpuscles until these seem to be mern a1tgregations of bacteria. 
The red blood-corpuscles later become c1isintegratecl, ana a fter aeath the 
blooc1 is dark in color and c1ecomposes rapidly. Ilre monhagPs Occu r in the 
gastro-intestinal traC't and rn1·ious organs; the spleen an cl lh·er are enlargea 
ana softer than normal; the kic1neys an' seri ously affectea ana seem, from 
the shoals of micro-organi sms found in them, to be chiefly dependea 
upon for the elimina tion of the bacteria. Septicremia in severe cases is 
introd uced by Mgh ancl continuous fever, with, however, varying tem
peratu1e, rapid pulse, g reat c1iscomfort, and a feeling of prostmtion. In 
milc1er cases fe1·er may be wanting. fo some instances there are repeatea 
chills, followed invariably by a rapid rise of temperature. Prom the 
point of inrection the progress of invasion is marked by lyrnplwn_qitis 
and at times by pltlebitis, a conc1ition favorable for the aevelopment of 
py;cmia and inflammation of the skin ana subcutaneous eonnective tissue. 
The lymph glands between the wounJ of infection and th e C'entral or
gans become enlargea and break aown in suppuration. \Yhen the eellu
litis or ]>hlegmon is extensive, gangrene may ensue on account of the 
tension of the parts involved ancl the interference with the circulation. 
The parts are swollen, and often extremely painful. 

In th e treatment of septicremia it is of Yitai importance to regard all 
wounds as capable of com·eying infection to the tissues; and if the 
prinriples of prophylaxis just given in the trea tment of infectirn inflam
mation were ca refu lly carried ou t, there woulc1 be no such thing as septic 
infec tion. "'hen infecti on has taken place, ana free incision been maae, 
it is aavisable, after making tbe incisions, to keep the hand or part in-

or ('~J:!'), from the forpgoing in 
the body illfi('pC'nrlenl of the pre:<C'JlCC or bnc•teria. 

~: ',~~~,~~~~~ 1:1l~:.:.:~1:~~i~i;!:r:i~f 
1~;::~r~::~:~:~.' ;::~n;l~!~~~~;~~ :~;·n~:::~ular ti~~uc; c holin~\~~~m~~~~ii;~o:: 

~~~~xii1~,1 ~,)~r:~~~i:~2~~~',~~<~·1:x:::: 1;~~:·~n~~~~~r::,~r0:;~1~~~~ 1~1:1::; ;~~;n~;~::i:.t~~~~~}·it:~a~:~~~~fi~ 
!us cultures. 
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volvecl submer«ecl in a warm solution of bicl1loricle of mercury (1 to 2,000 
to 3,000) for atleast half an hour after the incisions are made. Beyond 
this local treatment not much can be done except to support the pa
tient in every way by c:uefnl nourishment and proper stimulation. 
\Yhen the lymphatic glands become engorged and am ~bout to sup
purate, they shoulcl be incised and treated as the or1grnal pornt of 
infection. 

Septicmmia with Jielaslases.-ln srptiN.emici 1cith metastases (pyro
mia) the symptoms just given as characteristic of simple septicromia are 
exag«eratecl · the resistance of the tissues in the intlarned area seems 
lesse~ed · th~ blood vessels are invaded by the bacteria (Fig. 38), and, as 
a result,'clots or thrombi form upon tbe vessel walls, which, under the 

disintegrating action of the micrococcns of inflammation, break clown, 
and thus purulent fragments are swept along the blood channels to the 
heart, from whence they are clistributecl through tne lungs to the various 
organs of the body. They form emboli, or arrestecl clots, chiefly in the 
rapillaries of the lungs, ancl each embo1L1" may form a metastatic abscess. 
From here other thrombi are developed, and these are swept into the 
circulation and distributed by the left ventricle to the entire •ystem. If 
the point of infection is in the area of the portal system the liver is apt 
to be the seat of metastatic abscesses. In Mr. Thomas Bryant's analysis 
of two hundred and three cases at Guy's Hospital the lunp;s were im·olved 
in one hundred and eip;hty-seven, ancl in seventy-eight of these, infarc
tions occurred in no otlH'r organ . The fe,·er in pyremia is usually pre
ceded by a chill, ancl this is apt to recnr with more or less frequency 
during the disease. The febrile moYement does not follow a regular 

. course, bttt is generally intermitt~nt. After a hip;h tempemtnre there is 
a st1dden fall, often coincident with profuse nncl exhanstinp; swents. The 
thermometer not infrequently within a lwriod of twelrn hours will Yary 
from 96° to 104° F. The condition of these patients is deplorable ancl 
the prognosis very gra,·e. Recover.v i~ extremely rarP. I haw., how
e,·er, seen one or two cases in which recovery ensued after metastatic 
abscesses had formed. 
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The treatment of pytemia does not differ from that given for septi
cremia, except that it is essential to open any metastatic abscesses that 
can l>e reached within the limit of safety to the patient." 

*In 1890 a young lad ot sixteen year::. came to me suffering from pya•min as a result of ure
thral i11fcclion tlue to tlrn use of a sound for old organic stricture. 'l'here was no specific urethritis. 
Metastatic nbscc~:ses had developed in the stcrno-claYicular arlic:ulation of the right 5itle, in the 
right cllJow, right hip joint, left. knee joint, and there were four or five metastatic nbscc:s~::- of the 
soft part!> in various portions of the body. The septic temperature~ were high and continuous. 
E\•ery symptom of most pronounced pyxmia was present. The joints were opened nn<l drained, 
discharging considcmble pui;, and dminnge was kept up for from three weeks to four months. Dy 
great cnrc uncl mrcCul reeding the pnticnt recovered, unJ iQ to·d11y, five year~ uflcr, in perfect 
health in C\'ery pu1'Licular. 



CHAPTER III. 

SPECIFIC AND NON·SPECH'IC URETHRITIS. 

Uretliritis.-The general inflammatory lesions of the urethra should 
be considered under two headings, specific and non-specific. 

Specific urethritis (misnamed gonorrhcea, from -yovo>, semen, p<lv, to 
flow) is a violently contagious disease affecting by preference the ure
thra in the male and the urethra and vagina in the female, occasionally 
invading the rectum. In many instances, chiefly in neglected cases, the 
virus of specific urethritis, either alone or by mixed infection \\ith one 
or more other forms of pyogenic bacteria, invades the glandular appa
ratus of the vulva, the uterus, and Fallopian tubes in the female, while 
in the male it may involve the glandular apparatus connected with the 
urethra and the entire seminiferous tract, leading from the floor of the 
prostatic urethm to the substance of the testicles. It may also im·olve 
the follicular apparatus of the prnstate, the membranous and prostatic 
urethra, ancl tbe bladder, and, in exceptional cases, the march of the in
flammation is along the ureters to tbe pelvis and calyces of the kidney. 

Upon the conjunctiva it readily establishes a violent and destructive 
inflammation, and in rare instances spreads alonp; the lachrymal canal 
into the nose and mouth. The germs of s1wcific urethritis have also heen 
found in peri-urethral abscesses, in the pus of suppurating buboes, and 
by metastasis in certain lesions of the joints whieh are at times met 
with in the progress of this disease, the so-called "gonorrhccal rheu
matism." 

The specific germ o[ urethritis was discO\·ered by Neisser in 1879, and 
was termed by him gonococcus. In size it varies from 0·8 to l'(i µ,in 
length and o·o to 0·8 µ,in width.* 

A single germ is kidney- 01· bean-Hhaped, bnt it appears almost 
alw_nys as a diplococcus, two of the bean-shaped bodies a<lhering "-ith 
theu· concave surfaces toward each other. Gonococci are found not only 
free in gonorrhcral pus, and in large numbers within the substance or 
the pus (·orpiiscles, but never within the nueleus of the cell. Iu like 
manner they penetrate ihe epithelial cells which come away with the 
urethral discharge. C. 'V. Allen , in 1887, demonstrated the gonoeoccns 
in gonorrhcral pus which had dried for several weeks upon the clothino
by scraping the stains, macerating, and staining (Lustgarten). 

0 

* Amicromillimetre equalsyfiio1J ofan inch. 
30 
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The specific action of the gonococcus of Nei•ser was demonstrated 
by Bumm, who from even the twentieth generation of a pure culture 
produced typical gonorrham in a healthy urethra. 

In order to appreciate the importance of the gonococcus in the ure
thral discharge, it is well to study the micro-organisms of the normal 

urethra. According to Lnstgarten, the principal organisms of the normal 
urethra are: 1, The smegma bacillus, closely resembling the tubercle 
bacillus, which requires careiul stndy in diagnosis to exclude tuber
culosis of the urinary tract; 2, the psendo-gonor·coccus, found at times 
in the cast-off epithelin, within the pus corpuscles, and therefore prac
tically not to be differentiated from the gonococrns ; 3, the staplty
lococc11s pyogenes mtreus; and 4, the streptococcus p!JO{Jenes. 

" 'bile it has been claimed that the diagnosis of specific urethritis 
(gonorrhcra) can he marle positive by the presence of the gonococci in 
the pus corpuscles, it is considered by competent investigators to be 
extremely difficult unless the presence of this organism is taken into 
consideration, along with the grosser symptoms of gonorrhmal infection. 
According to Lustgarten, who has made careful investigations in this 
department, "several species of diplococci resemble completely Neisser's 
gonococcns in shape anrl staining qualities, especially in being decolor
ized by Gram's method." It is essential, therefore, in diagnosis, to 
recognize the Rhoa ls of cliplococci crowding the pas corpuscles, epithe
lial cel ls, ancl floating free in the discharge, ancl associate these with the 
general and grosser symptoms of specific urethritiR. 

A simple and rapid methocl of demonstrating the gonococcus of 
Neisser is as follows: Place a small clrop of the discharge upon a 
cover glass ancl smear by rubbing two cover glasses together; dry it 
by passing one of the cover glasses "ith pus side upward through a 
spirit tlame two or three times; immerse this at once in a solution of 
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methyl blue; wash joff the excess of coloring matter by holding it 
under dear running water or by dipping the glass several times into 
clear water; dry the stained pus well by pressing with blotting paper; 
then eover it with a small drop of cedar oil ; put on a tliin cover glass 
and examine with a lPns magnifying from 700 to 1,000 diameters. The 
peculiar double bean-shaped arrangement of the diplococci will he seen 
within the protoplasm of the pus coqrnscle and epithelium. * 

" ' hen the discharge is scanty it may be obtained on a film of cotton 
wrapped about a probe and introduced into the ure thra. "'hen the 
microscope is not employed the diagnosis will be emphasized by the 
history of exposure, the time elapsing between contact and the appear
ance of the discharge, the peculiar, irritating character of the discharge, 
and the progressiYe increase of the same during the first five or six days. 

Symptoms.-\\'heu the virus is brought iu contact with the mucous 
s urface of the urethra, the period of time which elapses before local 

.,: .~ '~~ 
JJ,:n:: 

symptoms of inflammation appear val"ies greatly in different indidd
nals, and even in the same individual in different inoculations. It is 
very probable that the condition of the mucous membrane at the time of 
contact, as well as the variations in the normLll resistance of the patient's 
tissn es, have a great deal to do with the rapid progress of the inftam-

*Gram's method, which may be u--ed in doubtful case~, j5 more complicated. To fn'sh nnilinc 

~::~.{:!1~~;:;~:E~1i~~:'.'.i1:;:,~:
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w;,::all<pare~~;_"~t;~~·~:D;:~::1~:~·~:::~,~,:~~,I~~~~~1~f ~:.l~~:~~~~ 
float on this solution for ten minu~es. It is then '~'a:;hed with water. and plnccd for fin! minutes 
inn !;.Oiution of. iodine (one part), iodide o[ potas:-;111m (two parbi). di,..tilleJ water (thrl'e hundred 
parts), and from there put in nb ... o\ute alcohol. where it rt•mains until no more color is cxtmcted. 
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mation, ancl it may be that the vii'ns in some instances is more intensely 
infec ti,·e than in others. Thus the period of incubation varies from a 
few hours to se,·eral clays, ancl in very rare instances as much as two 
weeks have elapsed betlrnen the contact ancl the recognition of the in
Jlammatory process. The limit, howe,·er, between twenty-four homs 
ancl three days will include tbe large majority of cases of specitir 
urethritis. "Usually the earliest symptom is a burning sensation at the 
meatus, which is more severe as the nrine is escaping. The lips of the 
meatns soon become swollen, usually ernrtecl, prominent, ancl reel. 
\Yhen cardully separated, a thin film of muco-pus will be seen coat
ing the murous membrane. The first stage of the di>ease may be cou
siclerecl as beginning at the moment of contact, and end ing 11ith the 
first appearance o( suppuration. The average duration is from two to 
ten clays. From thi s period, in neglected cases, the inflammatory symp
toms increase for from four clays to as much as t11·0 weeks. The quantity 
of pus discharged varies from a few drops to se1·eral clrachms in the 
twenty-fonr honrs. It is increased by exerrh;e, by unneces~ary exposure 
to rold ancl wet, the use of alcoholic stimulants. any fo rm of cli"sipation, 
and improper diet. The color of the cli,charge varies from the bluish
white hue of the first few clrops lo the yellow and yellowish-green tinge 
of that clisrhargecl during the height of the infl ammatory pr0cess. Jn 
some instances it becomes sta ined with blood as a result of ru ptme of 
the capillaries in the engorged murous membrane. 

The second stagr, that of increasing inllnm nrntion ancl suppuration 
(in cases not treated), lasts about tweh-e clays. It is followed by the 
third stage, that of clecreasing intlammnti on, the dura tion of which is 
from three to six weeks. Iu addition to the pun1lent cli s"har1rn and the 
pain which charnctel'izes the seconcl stage of I he cli~ease, there is a dim
inution in the siw of the s tream of urine, clue to the swollen an cl puffy 
condition of the mucous membrane of the ureth1a. Ju the milder forms 
of gouorrh~a there are no other symptoms pr~sent in the second stage. 
In many neglected cases, howe.-er, the inflammatory process extends into 
the membranous ancl prostatic urethra, thence ale>ng the seminal ducts, 
ofteutinws into the hlaclcler, epiclidymis, aml testicle, producing serious 
consequences. In the female it may produce enclomelritis and ~alpin
giti s, res11lting either from infettion o( the speeilir germ or from a mixed 
infection with othel' pyogenic organisms, "·hieh find their 11ay into the 
Fallopian tubes, cansing abscesses, producing Rterility in the rnst major
ity of cases, ancl ultimately learling to the 1wressit y of su rgical interfer
ence. In males, infiltration of the vascular erec tile ti R'lle of th~ corpus 
spongiosum orcms in a varied degree, ancl orcasionally the exuclation 
extends into the corpora caveruosa. A more frequent complication of 
gonon·h~a is inflammation of the glans penis (balaniti s) and of the prepuce 
(posthitis), clne not onl y to mPchanical irritation of the part, but to direct 
infecti on. _\ s a resnlt of such ex tensh'e inflammation, the penis is liable 
to Yarions cleformiti~s, painful iu an extreme degree, and not without 
clanger to its intep·ity. Cl10rdee, or bowing of the organ, is a common 
symptom. It becomes in part or wholly erect, aucl, on account of the 

3 
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infiltration of the vascular spaces of the spongiosnm with the embryonic 
inUammatory tissue, it fails to expand with the corpora cavernosa. 

Patlwlogy.-Strictly speaking, the morbid process is an intlammation 
of the mucous membrane of the urethra and the submuco11s connective 
tissue with or without extension to other organs. It commences at the 
meatus and travels backward. The epithelium is swollen, there is marked 
hypE»'>emia of the submucous tissue, with the escape of leucocytes, the 
production of pus, and the formation of the common embryonic tissue of 
inflammation. In milder cases the products of inflammation undergo 
retrogressi"e changes and are absorbed, while in other instances con
nective-tissue development is precipitated, ending in cicatrization and the 
formation of stricture. The organic elements of gonorrha:al pus are 
leucocytes, embryonic cells, epithelia, and blood-corpuscles. 

In a certain proportion of cases the virus of gonorrha:a becomes 
absorbed and metastasis occurs in the joints, producing also endocar
ditis at times, the gonococcus being found in these secondary lesions as 
in other metastatic abscesses. 

Treatment.-From the foregoing, the importance of beginning the 
treatment of gonorrhcea at the earliest possible moment is evident. At 
the first recognition of the disease the urethra in both sexes and the 
vagina in the female should be irrigatecl at once, preferably twice, in the 
twenty-four hours, with a solution of 1 to 3,000 permanganate of potash, 
two quarts of this solution being used at a sitting. A com·enient for
mula to have on hand for a ready solution is: Permanganate of potash, 
3 j; water, 3 vj. A tablespoonful of this solution to one quart of hot 
water gives a 1-to-3,000 solution. A fountain syringe should be em
ployed (preferably one witb a thermonwter attached, so that the exact 
degree of heat may be ascertained), holding two quarts of the solution, 
at an elevation sufficient to give the proper degree of pressure, generally 
three feet above the le,·el of the urethra. In male patienrs the standing 
posture is preferable, while female patients shoold lie dO\Yll, as iu using 
the ordinary douche. Since the gonococcus is killed by a temperature 
of 140° F. (Sternberg), the nearer this can be approximated in the appli
cation of the permanganate-of-potash solution the better. Usually, 
however, a temperature of 100° F. to 115° F. is as high as can be borne. 
Above 120° F. there is some clanger of coagulating the albumin of the tis
sues. \\'hen patients are exceedingly sensithe, an injection of from one 
drachm to as much as three dracbms of a two-per-cent solution of cocaine 
may be thrown into the urethra. For males, a irlass catheter of the 
smallest diameter, five or six inches long, with lateral perforations (two 
or three in number) near the point, is preferable, for the reason that it 
can be easily introcluced ancl thoroughly disinfected after ~ach introduc
tion by boiling. The ordinary glass female catheter is perfectly satisfac
tory for this work. It should be lubricated with glycerin, and not with 
oil or vaseline, since the presence of these last two agents prevents the 
contact of the solution. Care should be taken not to push the instru
ment to or beyond the cut-off muscle, for feat of inoculating the deep 
urethra. A similar precaution should be taken in the shallow female 
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urethra, and in douching the vagina the opening of the Yuh·a should be 
closed at times so that this cavity may be thoroughly distended in order 
to bring the solution in contact with the entirn surface. If a glass 
catheter can not be obtained, an ordinary rubber instrumen t may be em
ployed, but a second lateral perforation should be made opposite the one 
which is found in the ordinary male catheter. The openi ng should not 
be directly in the end of the instrument, for fear the solution may be 
thrown back through the cut-off muscle, nor, for the same reason, should 
the meatus or urethra be compressed. It is important that the instru
ment be of small size, to permit the free return ancl escape of the injected 
liquid . 

In allclition to the local treatment, tlie following formu la should be 
prescribed per os: 

~Salo! ......... .. . . .. . . . . 
01. gaultheria .. 

3 j; 
3ij. 

The close of this solution is twenty drops four times a day. It may 
be given in water, on sugar, or, preferably, in capsules. The effect of this 
is to sterilize the urine, which, as it is passed, aids in the antisepsis of 
the urethra. 

In th e notes of one hundred anll eight acute prhnar.11 cases of gonor
rhcea treated in my genito-nrinary clinic at the New Y ork P olyclinic 
l\fedical School a nd IIospital by Prof. J. A. Bodine and the author, in 
which the diagnosis was made by the microscope, the avernge da te a t 
which the coccus disappeared from the discharge was the thirteenth day; 
in some cases as ea rly as the sixth, and in others as late as the twenty
fifth clay of the disease. In some of these cases there was a slight glairy 
discharge which continued for a few da ys, but in none of tl1ese was the 
gonococcus present. In no single case did epicliclymiiis or any remote 
complical ions ws11e. 

In acldition to local treatment, it is always important to carry out the 
strictest asepsis, in order to preYent the inoc ulation of th e conjunctiva of 
the patient or physician with this Yirns. Thorough di s infec tion of the 
hands in a 1-to-500 solution of bichloride is of great importance, and of 
this the patient should be cautioned at the first visit. An important 
acljuvant in treatment ls rest, regulation of diet, and manner of lh-ing. 
The diet should be simple and nutritious ; stimnlating be,·erag:es, such 
as alcohol, coffee, ancl tea, shonlcl be aYoided. The bo"·els should be 
k ept open daily, and, if necessary, by the use of ealomel triturates or 
saline laxatives. In the first week of tlw disease citrate of potash (twenty 
grains, four or fi ve times a clay) decreases the irritating effect of the urine 
upon the urethra . The hip bath in warm water every night and morn
ing not only insures a clel!'ree of clea nliness wl1ich is desirable, but 
is also of rnlue as an antiphlogistic. The free di scharge of pus from 
the urethrn , vagina , ancl prepuce is essential. The discharge sh ould drop 
into a clreSRing or bag of oil silk, or rubber tissue, or thick cloth, made to 
fit without pressure, and held in place by strings fastened to a bel t worn 
around the waist. Absorbent cotton is useful in tak ing up the discharge. 
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Several pieces of ordinary 1Yater-closet paper loosely wrapped about the 
penis an<l twisted in front of the glans affords a ready and satisfactory 
receptacle with drainage. 

Balanitis and postliitis (inflammations of the glans and prepuce) are 
conditions existing in a varying degree in almost all caHes of specific 
urethritis, the al'rid discba!'ge readily affecting the epithelial covering of 
these organs. 'Vlien the foreskin becomes swollen, tense, and painful, 
the annoying condition of pliiinosis results, aml in some cases para
pliiinosis ensues, and may requil'e operatil'e interference to prevent 
sloughing. In phimosis it is often necessary to irrigate ~he gla~s be
neath a tight foreskin with the permanganate sol 11 tion, either with a 
specially constmcted syringe with a delicate nozzle or with a common 
fountain syringe. H these mild.er measures do not suffice, an incision 
through the pl'epuce along the middle line of the dorsum should be made 
to expose the excoriated surfaces or to relieve tension. 

The introduction of escharotics, as nitrate of silver, solid or in solu
tion, into the urethra, is rarely jnst;fi..tble in view of the successful results 
obtained with permanganate of potash. In a few instances I have 
employed the method of Dr. l!'. A. Lyons;' of New York, successfully, 
and it may be nsecl with propriety nncler conditions where it is urgent to 
arrest the discharge in four or fi1·e clays, e1·en at the risk of producing a 
deeper inflammation of the peri-urethral tissues than is ordinarily justi
fiable. The method is as follows: 

After the patient has m'inatecl for the purpose of cleansing the canal, 
and is in tbc recumbent posture, the operntor injects into the meatus 
with an ordinary funnel-pointed rubber syringe one drachm of a four
per-cent solution of nitrate of silver. This is held in the urethm for from 
two to three minutes by the watch. Them is little pain at the time and 
not a severe smarting on urination c.lnring the nPxt twpntr-fonr hours, at 
which time the treatment is repeated, prol'idecl t!iat on careful examina
tion of the discharge gonororci are found; if not, no further treatmPnt is 
necessary. A two-per-cent solution shonlcl be nsed for the seroud injec
tion, and for a third if gonococci are still present. 

Non-Specijlo Urttluitis.-This form of lll'Pthr;tis is dne to infection 
of the mucous membmne of this canal hy pyogenir organi'lns indepernl
ent of the gonococci. Tranmatism due to Pxternnl violence, or excessfre 
sexual indulgence, the introduction of unclean instruments, foreign sub
stan:es, r~lculi, etc., proc!nre concl~tions favorable for the Joclgm~nt and 
pro1If~rat10n of pns:makmg orgamsms an<l the development of a pnru
~ent discharge. I~ I~ usnally_ of short clnrntion, mild in chamrter, and 
mvolves only a 11m1tecl portion of th'.'. canal. The diagnosis may be 
made from the abs3nre of the gonococci m large numb<'rs and within the 
pus cells ancl epithclia, as gil'en in sperifir n1·ethl'itis, and from the 
absence of the syn1ptoms of a violent infecti0n. The treatment i' l'est 
the removal of any course of irritation, the dilution and sterilization of 
the urine, and irrigation. as in gonorrhma. 

* "~ew York Medicnl Record," vol. xlvii, p. 549. 
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ERYSIPF.LA~, 1J08PITAT.. GANGRENE, .ACTINOMYCOSJS, GLANDERS, TETANLS, 

MALTGX .\X'I' CEDE)fA, FOOT AND MOUTH DISE.ASJ~ , IIYDROPIIOBIA, AND 

TUBEHCULOSlS. 

Erysipelas. - Erysipelas (lpuu6,, reel, r.i),,a,, skin) is an infectious 
inflammation of the skin and connective tissue immediately subjacent, or 
of the mucous membrane and the submucous tissues, and particularly of 
the lymphatic channels which permea te these structures (Fig. 43). The 
inflammation and disease may confine itself 
to the cutaneous surface alone, or it may 
be limited to a mucous surface, or, corn
mencinp; in one of these strnctures, it may 
pass the muco-cutaneous border and in
,·ade the other. It is caused by a specific 
micro-organism, the streptococcus erysipe
l rtl is (of F t> hl eieen).* An abrasion of the 
skin or mm·oun membrane is essential to 
the loc1gnwnt and cle\'elopment of thi s germ 
and the consequent disease. Though usu
ally existing as a chain coccus composed 
of two or many links, it is frequ ently met 
with in the tissues as a single germ. Ef
fecting a lodgment, this streptococcus (al 
though cla'8ed as a non-motile germ) rap
idly proliferates, finds its wity into the 
lymplrntic canals, and spreads with rapidity, not only following the cur
rent of the lymph toward the center of the body, but with almost equal 
rapidity spreading toward the extremities. As tLe lymphatic channels 
bPcome engorged with the rapidly proliferating elements, they break 
tl1rongh the "-alls of these ''essels, inva<le the intervasrn lar spaces, and 
nre fonnd attached to and infiltrating tbe embryonic tissue nnd exudate 
of the inflammatory process, which they excite. They ha ve bePn found 
nlso within th~ protopla sm of tlw lrucorytes, and thi s is citecl as an evi
dence Ofpfla(/OC!JfOSiS (qwyetv, tO ea t, KUT°', a Ce]])-that is, the propert~
wbich the lenrocytes po:;sees of destroying and appropriating as food 
im·acliug micro-organisms (Fig. 44). l\Iost of these roeci, howerer, are 
only attached to the leucocytes and lymph corpuscles and are not 
within the protoplasm. As the inflammation snbsides, the shoals of 

* 'fbis organism as determined by Stcrnbt'rg' is dC'stroycd in Mrcnming Heam at 5-1 C. 
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germs disappear from the center or oldest areas or inflammation and 
are found more numerously near the periphery, which, in all proba
bility, is due to the fact that they rapidly exhaust the material upon 
which they depend for existence, the older or first develop10g organ

(/ ,,.;;·.-' (;·./if' 
·.· ~ :t)r!j -!!~/· 
·,,; 

b c 

isms perishing near the cen
ter or i ufection. In excep
tional instances, due proba
bly to a subnormal resistance 
of the tissues attacked, the 
streptococcus makes its way 
through the walls of the ven· 
ules and thus produces rapid 
general and usually fatal sep
ticremia, with or wiLhout me
tastases. 

Doyen seems to have established a close relationship between ery
sipelas and puerperal fever. In both milcl and severe cases of this fever, 
he found a streptococcns which, under the microscope, could not be dif
ferentiated from the micro-organ.ism of Fehleisen. By inoculations 
(according to Senn) he found th1t the streptococcus obtained from the 
inflamed tissue of puerperal fever caused erysipelas, and, vice versa, the 
streptococcus found in erysipelas developed puerperal fever. Clinically, 
we must then conclude that the micro-organism of puerperal sepsis is 
identical with that of erysipelas. 

The coccns of erysipelas very closely resembles the streptococcus pyo
genes, as heretofore mentioned, bnt there seems little doubt that they are 
separate specific germs, for aseptic injections of erysipelas cultnres do not 
produce pus; therefore when pus is found complicating the inflamma
tion of erysipelas it is dne to a mixed infection with pyogenic bacteria. 
Hc1jeck dP,monstmtecl in fifty-one inoculations of animals that the ery
sipelas mirrobe causes a migmting dermatitis whirh pi>rfectly resembles 
erysipelas in man, while similar injections of the streptococcus pyogenes 
produces a deep-seated inflammation which in almost everv instance was 
accompanied by suppuration. Studying these tiRRues with the micro
scopi>, confirmation was emphasized in the fact that the erysipelatoas 
cocci were found in shoals in the lwnen qf the lymph vessels, while the 
pus streptococci, in common with all pyogenic hacteria, infiltrated all the 
tissues, even passing through the vessels into the circulation, as given 
by Senn. 

Erysipelas orcnrs rn.ore frequently upon the fare than any other part 
of the body, anrl part1cnlarly about tl1e nose, for the ri>ason that the 
face is most exposed to contagion anrl the germs rnpiclly finil Jod"mi>nt 
in the abrasion~, however small, whi,.h nre rommon about the jn~ction 
of the mucous membrane of the nose with the Nkin . It hegins as an 
acute dermatitis; the skin becomes red, swollPn, anrl painful, due to the 
tension which the rapicl infiltration causes in the canals and between the 
lymphatic spaces. The epidermis has a glazed, shiny, bright appear
ance; the color is deeper in the center of infection, tending to a dark, 
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ruottled hue, while the bright red sprearls to the periphery or the inflamed 
area, gradually fading into the normal color of the integument. The 
redness at first may not always di.fl'nse itself, but may occur in several 
foci or centers of inflammation, radiating along the lymphatic channels. 
By fusion these rapidly form a solid surface bright red in color. The 
inflammation and discoloration spread iu all directions, travelling toward 
the center uf the body, however, with little more rapidity than against 
the lymphatic cnnent. Cases are recorded in which two or more sur
faces of the body have been attacked simultaneously or successively. In 
one of my cases, in which I inoculated pure sterile cultures of erysipelas 
for the cure of sarcoma, the dermatitis and discoloration traveled from 
the point of inoculation, on the anti>rior aspect of the left thigh, and 
within five days spread over the abdominal wall as high as the nipple of 
the same side. In this case there was no suppuration. 

In portions of the body where the integument is loosely attached the 
exudate is usually extensive and the swelling considerable. Large vesi
cles or blebs develop in the part inrnlvecl, which contain clear or straw
colored serum. Suppuration does not take place unless mixed infection 
bas occurred. As the disease develops, rigors occur and cold and hot 
sensations alternate, while a general feeling of discomfort and uneasiness 
perrndes the patient ; the temperature rises to a high degree, with rapid 
pulse auc1 the ordinary symptoms of high febrile mo\-ement. In severer 
cases, when the organism invades the venules, the internal organs be
come affected. Albumin is present in the urine, which is dark in color, 
and occasionally there is hmmaturia, with the presence of the pathogenic 
streptococci in the urine. 'fhese cases almost inrnriably end fatally. In 
ordinary cases (simple c1itaneous erysipelas) the tendency of the disease 
is to reco,·ery in from four to six days with limited tissue destruction. 
In others it may last for one, two, or three weeks, and in some cases 
there seems to be a chronic form of the c1isease, which entirely disap
pears for months. and then recurs without marked constitutional dis
turbance. \Yhen suppuration or sloughing ocrnrs (the cellulo-cutaneous 
orplllegmo11011s variety) of course the pro~osis is more 1tra»e. Under 
such conditions the symptoms of septic infection are exaggerated and 
general septie:'C'mia, with or without metastasef:, ensues. 

Attacking the mucous membrane, the rourse and prognosis of the 
disease do not c1ilfer materially from that just described . 

.Diar;nosis.-Erysipelns, within the first twenty-four or forty-eight 
hours of its nppearance, may be taken for rkrmatitis, or simple erythema. 
phlebitis, lymphangitis, or cellnlo-ili>rmatitis . 

.Dn-matitis occnrs, as a rule, from local irritation, ancl is not accom
panied hy any of the constitutional c1iMnrhances which accompany 
erysipelos. In simple inflammation of tlw skin the color is reel, bnt it 
never has the glazed appearanre whid1 is always present in a typical 
erysipelas. Er!Jtliema, a mild form of dermatitis, ma~' also be mistaken 
for er~'sipi>bs. In erythema pap11lat11m the i>xposed nncl extensor sur
faces, ns the clomum of the hand anrl the posteriol' aspect of the forenrm, 
are apt to be inrnh·ed. There is no wound of inocnbtion : »er:; slight, if 
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any, infiltration of the skin proper. Children ancl younger adults suffer 
most frequently. It lasts for only a few clays, then fades away, leaving 
a clry scale to indicate the location of the papule. Owing to the Yarious 
shapes and the different shades of color assumed by the papules, and 
etllorescence of the erythema, it bas been divided into erytllerna annu
lare, erythema gyratum, and erytllema iris.* 

In erytlte1na inledrigo there is a general redness of the skin in parts 
subjected to friction or irritation from perspiration. Erytltema nodo
sum is almost peculiar to cblorotic females. The color, at first bright 
reel, soon changes to a dal'k hue. The patches are oval, elevated, and 
nodular. 

Phlebitis ancl lymplwngitis are more seYere forms of inflammation 
than those just given, ancl are accompanied with constitutional symptoms 
not unlike those present in a typical e1·ysipelas. The chief point of diag
nostic Yalue relates to the anatomical arrangement of the vessels, for in 
phlebitis and lymphangitis the lines of inflammation and discoloration 
travel along the course of the ,·essels without the general and wide
spread efflorescence of erysipelas. 

Diffuse cellulitis occurring from a poisoned wound, as with a dissect
ing knife, or after the bite of a serpent, will offer no cliffirnlty in diagnosis. 
It may, howe\·er, occur \dthont a recognized cause. The snbcutaneous 
tissues are first attacked, arnl the skin may or may not be invoh-ecl in the 
process of inflammation. There is swelling and painful tension of the 
part affected, and, if the process be uninterrupted, transndation of serum 
occurs, causing rodema, and ~h·ing a doughy feeling on pressure. Pus 
may be fountl in quantity, ancl infiltration become ext~nsive. This result 
is more apt to occur in diffuse non-specific cellulitis than in phlegmonons 
erysipelas. This condition, especially when the skin becomes involrncl, 
offers considerable cliflicnlty to a positil·e diagnosis. If. howe\'er, the 
peculiar symptoms heretofore given be rarefnlly consiclerecl, ancl a com
parison instituted between them ancl the phenomena of the rnrious dis
eases which may simulate or complicate erysipelas, it ";u be fonncl that, 
in the great majority of cases, a correct diagnosis may be macle. 

Treatment.-The streptococcus of erysipelas is clestroved in a 
1-to-1,000 bicbloride solution within fifteen seconds, ancl the. inference 
is natural that the injection with a hypodermic syringe immediately 
around the periphery of the beginning focus of erysipcbtous inflam
mation would arrest the spread of the disease. Of conrse this treat
ment conlcl only be justified where the circle of injection would not 
require en0ngh of the mercuric ehloride to endanger S)"St0mie poisoning 
from this substance. I have nsecl a 1-to·MO solntion nndcr snch ron
~itions in .an a..ea one i~rh in. diameter without any symptonis of poison
rng aml mth arrest of 111fect1on. It ehoulcl be employe<l when the tirst 
limitecl blush of the disease is obsetTed. As the injel'tion is painful, a 
weak cocaine solntion, either Scbleicb's normal or a one- or two-per-cent 
solution, shonlcl be employed to produce local amcsthesia. 

* Neumnnn, "Handbook of Skin Diseases.'' Bulkley. D. Appleton & Co., 1872. 
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St. Klein reports three cases of erysipelas treated with excellent 
results with a preparation of equal parts of ichthyol and vaseline applied 
over the affected parts two or three times. The skin should be thor· 
ouguly cleansed with warm water and soap before the application. The 
ointment should be gently rubbed into the surface and the parts covered 
with a compress wet with a solution of salicylic acill, and o\·er this a thick 
layer of cotton wadding (Senn). 

Kraske and Kulmast recommend scarification or limited incisions 
entirely around the area just outside the border of inOammation, fol
lowed by irrigation with a fhe-per-cent solution of carbolic acid and the 
application to the erysipelatous area of compresses wet with a 2·15-per
cent solution of carbolic acid, the compresses to be changed once or 
twice a day ('l'illmanns). A 1-to-1,000 bichloricle solution, howe,·er, 
should be preferred to the carbolic-aeid compresses. In maldng these 
incisions geneml anmsthesia is to be em ployed ; they should be made 

:.~s~~t~i~~1~ 1~~'.f~~~~~.: :~s ;l~~ l'h_arj<-,,. •/ (;~ys,,fr(atour 1-e<"-"' 

incisioi~s should ,;ot extend 
through the skin, but well 
through the epithelial lnyers 
down to the corium. The 
point of these incisions should 
not be nearer than half an inrh 
to the margin of redness (Fig. 
45). The lines shoulcl be about 
one inch long and about half 
an inch apart and parallel 

~ 
F10. 45.- Zigznz ind~iN11"1 , netual lc11!.'th. (Al'lCr '.\lcycr. ) 

with each other, forming a zigzag fence or latticework entirely encircling 
the inflamed arPa. In these cases the disease has freq1wntly been atTested, 
the discoloration exten<ling into the angles of the lattkework incision, 
but not crossing the incised lines. \\'hen the arm or leg is in\'Ohed in 
its entire circumference, two complete circles of tlw latticewm·k incision 
shoulrl be made, one above and one below the erysipelatous area. \Yhen 
a mixed infection occurs, and when the swellinp: is .c-reat and gan~rene 
threatened a. a resnlt of the extensi'e exudate, parallel and sufficiently 
deep incisiong directly through the swollen parts shoulcl be made to 
lessen tension, anrl these wounds treated by a moist bichloride dressing 
Cl-to-3,000), co,·ered O\'er with rotton hatting. 

Cert~in constitntioual measmes aid in the snrress of the local treat
ment. The bowels should be kept open and tl10 most careful nonrish
ment should be ordered. The patient shonld he isolntPc1 nt the earliest 
suspicion of the diHease and placed by preferenrr inn large, warm. well
ventilated room. All dressings shonld he strirtl.v antiseptic, the attend 
ants should bathe their hands in 1-to-1500 bichloride solution, all instrn
ments should be boiled as soon as used, and every precaution exercised 
to prevent sprrnding of the disease. The snrgeon. while visiting a 

*" Xcw York )Jedical Record," March 15, 1890. 
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patient with erysipelas, should wear a gown moistened in l-to-2,000 
bich loride solution, and should bathe the hands, face, beard, and hair in 
the same before visiting other surgical cases. All furnitul'a in the room 
should be well washed in l-to-500 bichloride solution, the bedclothes 
boiled, and mattress and pillows burned to prevent further infection. 

The prognosis in erysipelas is favorable in the vast majority of casPs, 
and this should encourage us in advising artificial inoculation of this 
disease in certain cases of malignant neoplasm, as in sarcoma, in which, 
without any doubt, cures have been effected by the in ti tntion of acute · 
septic infec tion. 

A disease milder in type and somewhat similar to erysipelas, which 
in all probability is an infectious, non-snppurative dermatitis, is met 
with at times in the persons of those who are brought in contact with 
the skins and nwat of animals. Pain is slight, anti usually confined to 
the point of infPction. It has been called erysipeloid, but is so rare that 
it does not call for special mention. 

Ho.spital Gangrene.-Hospital gangrene, formerly one of the most 
terrible of all the infec tious diseases connected with the treatment of 
wounds, has practically disappeared since the introduction of aseptic 
and antiseptic surgery. During the cidl war it caused the destruction 
of several thon•and wounded soldiers. The epidemics that occurred 
then seem to have been fatal b,v reason of improper nonl'ishment and 
lack of cleanliness. It occurred more frequently in the fall and winter 
than in the summer months. Cases are so rarely met with now that no 
experim ental investigations have been made to determine the peculiar 
micrn·organism of this disease. In some experim ents upon animals Koch 
discovered au 01·ganism, a streptococcus, which had a iliameter of about 
o·5 µ. , which prndnced gangrene ancl was always present in his expPri
ments upon mice. It is likely that this organism is closely related to the 
streptococcus of erysipelas, but it is morP destrncti,·e. The tissues be
come swollen and discharge an enormous q11antity of yPllowish serum. 
D11ring the ril•il war almost fifty per cent of the cases pro,ed fatal; the 
cause of death was a severe form of septicmmia, cl ne to th P absorption of 
the products of decomposition in the tissues in1·olved. The trea tment 
then was to destroy the infected area with the actual cantery, or, as 
Ilamil ton recommended, wirh pnre bromine. 

Actinomycosis.-The germ of actinomyrosis (artinomyres), a disease 
quite common in an;mals. is rurely met with in man. It is classed with 
the fungi. It was cles,.ribed by Bollinger in 1877, and seen by James 
I srael in man a yea r later (\\'nrren). To the naked eye the organism 
appears to be a bout the s ize and shape of a millet seetl, yellowish brown 
or green in co]or, so ft in ronsistence i unclel' tllP mir1·osc<;1w it ron::-:ists of 
dnRters of wav~'. hu;hy. ~hrnds, 01~ rlnb-"h.apP<l projrrtions (Fig. 46). 
!lie most rommon seat or. mfect10n m .man i~ the month, or it may be 
rngrafted upon any abrasion of the skrn. It rn eharacterizecl ll\- inflam
mation anrl swelling, of a slow chronic type, with incluratecl rn;irgins to 
the sinuses formed by the discharge of sernm and pus, which is 1rnual iu 
this disease. The fungus is not a pyogenic organism, hence the J>n8 i

8 
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due to a mixed infection. " Then the gum is infected the bone also be
comes invul"ed and breaks down. The disease progresses slowly as a 
rule. The diagnosis rests upon the recognition of the peculiar millet-seed 
particles dischargeu from the swelling which can be seen under the 
microsco pe if not by the naked eye. 

The di~euse may attack the lungs through the respiratory tract, 
or make its way through tbe mediastinum and attack the deeper 
organs; or pass into the alim~ntary ca
nal and pr0dnce fatal results. Iodide 
of potassium in large doses has destroyed 
the ol'ganism in a number of ca.:ses and 
sboulcl be faithfully tried before resort
ing to operation. E1·ery effort should be 
made to remo1·e all the tissues ill\·olved 
in the early stages of the disease, and 
careful disinfection ~honld be made with 
a strong solution of bichloride of mer
cury. Local use of nitrate of silver has 
succeeded in destroying the fungns and 
produ cing a c11rn when applied early in 
the history of infection . 

.Anthrax . - Anthrax ('' milzbrand," 
" splenic fever," '~ charbon," H malignant 
pustule"), a disease frequ ent in animals 
in certain portions of Europe, less fre
quent in the Unitetl States, attacking by 
preference cows, ·sheep, and horses, is 

·rarely met with in man. 
The specific germ, the bacillus of anthrax (Figs. 47 and 48), was dis

covered in 1850 by Davaine ancl Rayer. Under the microscope they ap
pear as bright, transparent rods, with slightly rounded or swollen ends, 
givinl! a dumb-bell appearance, are from 3 to G µ,in len/(th and 1to 1 ·5 µ, 
in "idth, do not possess spontaneous mo,-ement, are aerob/c, and perish 
in moist heat at 54° C. In chains of three or more link,, they are com
pared to the articulation of the phalangeal bones or j.1ints of bamboo 
rods (\\'arren). In sporulation, according to thi s a uthor, the first inc1i
cation is a thickening in 1he rnicldle of the rocl, which soon becomes a 
bri/(ht spo t of irregular oulline. In fresh bouillon at a temperature of 
37° C., where a ge nerons supply of oxy,<ren ran be obta inecl, th e spore 
soon loses its glistening appea rance ancl increases in len/(th. The em·el
oping membrnne gives way and the yonng hncillus projects from the 
opening; the "hell finall y disappears ancl the complete])· clen•l1•ped bacil
lus is hatched out. Spores do not cle1·elop in the li1·ing body or in tbe 
racla,·ers of animals dead from this disease. Before sporn la tion the bacil
lus is read il y destroyed by a temperature of 54° C., but it is exceedingly 
difficult to destroy the spores. \\.bile the action of the gastric juice is 
usually fatal to this orp:an ism, the spore.• are unaffected and pass into the 
small intestine, where they develop. Infection in man is most frequently 
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through a slight wound in the skin, and occasionally through the respira
tory tract. Those engaged in handling hides and caring for animals are 
most frequently affecter!; the bite of tlies has also been known to con
vey this organism into the body. The period of incubation is from 

one or two hours up to as many days. In the 
few cases that I have seen infection has been 
rapid. In one instance the patient was inocu
lated on the side of the nose by a fly. 'Vithin 
an hour the infected point became painful and 
within six hours this area was deeply injected 
and swollen. The tension was relieved by a cru
cial incision under cocaine anresthesia, and the 
immediate injection of bichlol'ide solution (1 to 
1,000) into the wound and the tissues surround

ing it arrested the spread of the bacilli. In neglected cases the tissues 
at the seat of inoculation may become gangrenous, and as infection pro
gresses there is high fe,·er, nausea, vomiting, headache, disturbance of 
circulation and respiration , in severer cases, ending in convulsions. In 
these cases the bacillus enters the circulation and is distributed through 
the blood to all the organs. The treatment of malignant pustule de
mands the thorough saturation of the tissues about the wound by the 
subcntaneous i:ljertion of a l-to-1,000 solu
tion of corrosi,·e sublimate. Immediate ex
chiou of the point of inoculation or thoroug h 
<lPstruction with the cantery will snflice 
when the inject ion is not possible. After 
free incision in neglected cases, hot aseptic 
poultices should be applied. Accoriling to 
" ' arren, the bacillus pyocyanens has been 
fonnd to exert an inhibitory action upon 
the development of the anthrax poison, ancl 

~~~s1)1~e.i-~Z~t~s:i~ilt~i:~~~l~:~:~c ~~::::.sm may be rw. ;~\h":';~;~:~r ~~~;;:,~·\~~,'•,g~~~~~ 
, hours'oldculturl!ofthcbloodofn 

metG~~':ie:fi·icli~l~~d~J~~.;!~~c~~ ~si~ ~~~a~: fK~~;.t~ in humor nqueus. x 650. 

transmitted, with tlw excep tion of rat tle, to other domestic animals, 
"!'cl also. to man.. It is_ ~ansecl by the introduction of a Rpecific ba
c11lns which was hrst pos1t11·ely demonRtrntecl hy Loeffler a nd Schultz. 
They are cl elirate rod like bodies, growing in the presence of oxygen 
a t a temperature rangi ng from 25° C. to 40° C., ancl are without. mo
tion . Th ey enter the body usually through an abrasion of the skin 
or mucons membrane, or may be ra1Tied into the syRtem hv the re
s piratory apparatus. It has been shown that in all prohahility they 
ran pass through the unbroken skm anrl through the hair follicles 
This organism is killed at a temperature of ;,5° C. It occurs most 
f1:equent_ly in persons who work among horses, from which animal the 
disease is usual ly contracted. It has been known to attack the con
junctiva and the mncons membrane of the nose, but is more frequently 
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met with in the fotegument. In the mucous membrane of the respira
tory tract and in the skin it is charactel'ized by the presence of peculiar 
nudules, Yarying in size, and metastatic nodules arn found in tho deeper 
rnssels (Tillmanns). In the acnte fo11n, destruction of the tissue im·oh-ed 
is exceedingly rapid , with all the symptoms of severe general sepsis: 
pain in the back, joints, and limbs, high fever, and marked destrnction 
of tissue at the seat of infection ; lymphangitis, with widespread intlam
mation of the skin overlying the lymphatics, with suppuration, are 

also symptoms of this disease. In the 
subacute or chronic form, the local 
symptoms are less manifest, bnt me
tastases in the spleen, Ji 1·er, kidneys, 
and other viscera occur. " 'hen found 
in the tissues, the glanders bacilli are 
in parallel groups or collections. The 
diagnosis of the disease must depend 
upon the peculiar appearance of the 
nodes and the association of the person 
attacked with animals known to hm·e 

FIG. 4fl.-Bnril\u,.; of ~lnndc:!"ll. Pure cultures the disease. Tillmanns suggests a 
~~::~~1

1~f{~!i~~J.:r,~~l1~~~1~'.'"1:J~.,~1~'. 01ct°F;~;1~~~ ready method of diagnosis: Inject the 
discharge from the snspected case into 

the peritoneal cadty of a male guinea-pig, and if the disease be !!1"n
cle1·s, in t\\'O m· thn•e days there will occur invariably s11·elJing of the 
testicles, which increases daring the next few days. In the treatment 
of this disease, as in all local affections, it is essential to destroy as 
early as po,sible the germs at the seat of infection. As addsecl in tet
anus and anthrnx, free incision, the nse o[ the Paquelin cantery, or a 
free introduction of a 1-to-1,000 bichloride solution may be employed. 
" "hen it occurs in the conjuncti"a, of cour:,e this can not be <lone, but 
the eye can [)P thoroughly bathed with a strong bichlol'ide solution, care 
being taken to wash out the excess of the solution. 

Tetcuws.-Tdanus, or " lockjaw," is au infectious disease caused by 
the lodgment in a wonncl of the skin or mucous surface of a specitic micro
organism known as the tetanus bacillus of Nico
lier. It is one of the smallest bacilli and de1·elops 
by sporulation. The spore or seed de,.eloping in 
one encl causes this to swell, giving the rod a 
shapA like a tack or clrum-stick (Fig. 50). Its 
habitat is the soi l, clecomposeil fluids, mannre, ~ 
am! in the purnlcnt discharge of a person affected \ 
with this disease. It is slightl y motile, and is 
classed among the obligate anaerobic org-anisms 

·-that is, it ran not lire where it comes in con
tact with the oxygen of the atmosphere. It is 
cliflicnlt tu clest1·0.v the spores, and pus containing; them has been dried 
for sixt.een months. ~·et prodnced lockjaw "·hen introduced under the 
skin of animals. ThPy are readily killed when exposed to a tempera-



46 A TEXT-BOOK 0::\1" SURGERY. 

tare o[ 100° C. (212° F.). The toxic product or ptomaine of the tetanus 
bacillus, separated from these organisms by germ-free filtrat10n, will, 
when introduced into the blood of animals, pruduce typical tetanus, but, 
as with other toxic products, it is not apt to prove fatal, since the symp
toms are only temporary, tbe bacillus itself being necessary to prolonged 
sepsis. The baciIJns of Xicolier, so far, baa not been found in. tbe bl~od 
or in any of the centml organs. It is e\'ident, therefore, t~at it re~Ja1~s 
near the wound of infection, where it generates a violent poison, which is 
absorbed and produces nt]'id infection and the convulsions peculiar to 
this disease. 

The time which may elapse between the receipt of the injury and the 
appearance of the muscular spasms varies from a few hours to several 
weeks; usually within the first three weeks after the injLH'Y: The earlier 
symptoms refer to an unusual degree of irritation and pam rn the wound, 
which is apt to be out of proportion to the degree of intlammation pres
ent. The sense of pain is often referred along the sensory tracts toward 
the centers. Irritability, a sense of unusual muscular excitability, a 

feeling of malaise and apprehension, are among the symptoms which pre
cede the conn1lsive attacks. The muscles supplied by the motor fila
ments of the fifth nerve are among the earliest to respond to this abnormal 
stimulus, hence the commonly accepted term of locVaw. In the milder 
cases the tonic spasms may be altogether contined to these muscles. In 
severer cases the sense of distress is referrecl to the epigastric region, and 
this is followed by tonic musrular contrartion, commencing with the 
diaphragm, and involving in quick snrcession the muscles of the jaws, 
larynx, and back of the neck and dorso-lnmbar region. Respiration is 
interruptecl, the expression of distress is extreme, the face becomes 
cyanotic, and death may occur from fixation o[ the respiratory muscles. 
The chief distortion is that of more or less complete extension of the 
spine (opisthotonos). An exaggeratecl illnstration of this condition is 
given in Fig. 51, from the well-known picture of Sir Charles Bell. 
\Vhen the tonic spasms are ronfinecl to the anterior muscles, and the 
body is bent forward, the condition is known as emprostlio/011os, and if 
currncl latPmlly, pleurot11otonos. The spasm continues until the muscles 



TETAXUS. 47 

are unable longer to contract. when a gradual and partial relaxation 
occurs. Successive attacks foliow rapidly, being precipitated by the 
slightest cause, as the jar communicated by walking upon the floor, 
or the contact of the hail- or clothing upon tbe hyperrosthetic integu
ment. Occasionally the muscles near the infection are first seized with 
convulsions, as in the muscles of the calf when the foot is the seat of 
lesion. 

Notwithstanding the violent nature of this affection, the mind, in the 
great majority of cases, remains clear until carbonic-acid ]JOisoning·occurs 
from prolonged fixation of the respiratory muscles. The pulse and tem
perature vary between great extremes, records of the former rnuning 
from the normal up to 160 beats per minute, and of the latter from 98·5° 
to 112' F . The intense beat whicb is premonitory of a fatal termination, 
and which continues for a considerable wbile after death, is supposed to 
be clue to coagulation of the albuminoicl principle of muscle, the myosin 
(Fricke). Death may take place in a single paroxysm, or the patient 
may surdve a number of attacks. 

Prognosis.-The danger of death diminishes if the patient survives 
the seventh clay (Prof. D. 'V . Yandell), although the vast majority of 
cases end fatally before this. The gravity of the prognosis usually de
pends upon the violence of the paroxysms, the rise in pulse and tempera
ture being also proportional to the severity of the convulsions. The 
period which elapses bet\\"een the receipt of the accident and the appear
ance of the tetanic spasms is not "~thout importance in prognosis, the 
chances of recovery heing increased wit!J the longer interrnl. The death 
rate in those cases in which tonic spasms occurred within two "eeks after 
the injury is G2 per cent; from 14 to 21 days, 17 pe1· cent; 21 to 44 clays, 
17 per cent; oO per cent of all fatal cases terminate \\"ithin se1·en clays 
after the first paroxysm; 83 per cent from the se1·enth to the tenth clay . 

.Dingnosis.-Hysteria is more apt to be mistaken for tetanus than 
any other disease. In hysteria there is usually no elerntion of tempera
ture, and the symptoms of great and acute distress are wanting. Hys
teria occurs chiefly in females; tetanus, in a large majority of cases, in 
the opposite sex. It may be necessary at times to differentiate between 
the tetanoicl spasms of strychnia poisoning and true tetanus. 

Strychnia tetanus ensues within a few minutes after the poison has 
been taken; the mn,cJes of the jaw are not first affected as in tetanus, 
and are not nlways rigid duTing the attack. The convu1sive movements 
in stryrhnia poison are of short duration, ancl complete relaxation 
occurs, while in tetanus the muscnlar rigidity is continuous. 

Hydrophobia may be distinguished from tetanus in the character of 
the lesion which causes it, the peculiar clonir 01· interrupted spasm of 
the muscles, especially those of the larynx, and in the generally longer 
period of incubation in rabies. 

The post-mortem changes are chiefly noticeable in the spinal corcl 
where there occur extrarnsations of blood in the interstitial connectfre 
tissue of the roril and peripheral nerves and a granular infiltration of the 
nerve cells (Tillmanns). In tbe wound there is hypermmia and swelling 
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and usually great pain. Snppnration does not occur unless some pyo
genic organism has produced in the wound a mixed infe<"tion. 

Treattnl'lll.-If a wound has been in contact with earth or other germ
carrying media, it should be immediately disinfected by immersion for 
fifteen to thirty minute,; in bichloride solution (l to 1,000), protected 
afterward by a moist sterilized dressing. When there is a deep P~lllc
turecl wound, as from a nail thrust in th<' sole of the foot, a syringe 
should be used to force the antiseptic solution in thoroughly, and all 
foreign matter sboukl be carefully removed. This precaution should be 
taken in all cases. If infection has been established before the wound is 
seen by the surgeon, it would be well to attempt destruction of the nests 
of bacilli in the immediate vicinity of the abrasion in the hope that by de
stroying these the supply of ptomaines may be cut off and a fatal ter
mination prevented. For this reason I would be in fayor of injecting 
bichloride svltttion into the wound in all directions. Free excision may 
be performed in suitable cases, as this has occasionally pro,·ed success
ful. To relie,-e pain and spasm, the subcutaneous use of morphia is 
adrised. Chloral hydrate, forty to se,·enty grains at a dose, per rectum, 
has been recommended. 'l'he percentage of deaths among cases treated 
with chloral hydrate, as given by Kane, was ninety-four out of one 
hundred and thirty-four. Tillmanns states that in ninety-three cases 
treated with chlor;l hydrate in combination with other remedies there 
were thirty-three deaths. This writer also recommends chloroform in
halation. De Renli reports the cure of three out of th-e cases. His 
treatment is to place the patient in a dark room, plug his ears with cotton 
in order to shut out all sound, and allow no one to approach the patient 
except his attendant, and that in the gentlest manner possible; isolation 
should be absolute. There should be no light in the room, ancl n strictly 
fluid diet is given. For the relief of pain he recommends belladonna and 
ergot internally. Lately the treatment of this disease by the use of 
tetanus antitoxine is a<hisecl. Acc0rding to R. T. Ilewlett, tetanus anti
toxine is obtainable in three forms, •iz., (1) blood serum; t2) dry form, 
one gramme of whicl1 corresponds to ten cubic ceutimet1·es of the serum; 
(3) the serum may be precipitated with alcohol, and the precipitate dried 
(Tizzoni"s antitoxine), whicl1 is the most concentrated fo1·m (Senn). The 
dose v_aries from th-c or six cubic centimetres to as high as one hundred 
and sixty-seven cubic centimetres. This quantity was gh·en by Roux, 
and caused no general disturbance be~·oncl producing urtir<nia. Such a 
large dose will rarely be required. Henle recommends from twenty to 
forty centimetres of the fluid sernm for the first clay, followed by ten to 
twenty cubic centimetres e\'ery six to twelve hours afterwarcl. (One 
gramme of dry serum is equal to ten cubic centirnet,res of the fluid se
rum.) \Vitb '.l'izwni's antitoxine the close is two grnmmes to begin with, 
and O·ti ?f_a g_ramm: in s11bs_equent doses. It is administered by h_q,o
clermtc miect10n with a syrrnge sufficiently large to nece•sitate onlv a 
single puncture. Antiseptic precautions shonlcl be taken in its admi~is
tration. It should be given as soon as the disease is recognized. The 
quantity necessary will increase rapidly with the duration of the disease. 
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Ilewlett suggests, on account of the prophylactic action of antitoxine 
in reudering the body proof against tetanus, that it should be adminis
tered early in cases where this infection is strongly probable. Injections 
of five cubic centimetres will suffice (Senn). 

Malignant <Edema (Gangrenefoudroyante).-The bacillus of malig
nant a::dema resembles somewhat the bacillus of anthrax, but is not quite 
so large; it is capable of movement, and is found in parallel groups or 
in chains of three or more, forming long curvilinear bands. By Loetller's 
method, of staining delicate lateral cilia may be demonstrated. It is 
anaerobic, and in the presence of even a small quantity of oxygen its 
power of motion ceases. It reproduces its kind by spornlation, and the 
spores may be seen either in the center or end of the rod. It was.called 
by Pasteur the Vibrion septique. It is found in fertile soil, foul water, 
and in decomposed matter. IL measures 3·0 to 3·5 µ.in length and about 

F1 0 . f!Z.-~ J 1 bncillus of nrnlignnnt re<lcmn. JJ, spo re formation ( .\ft<:r Tillm:mns. ) 

1 ·o µ.in breadth, and has pointed or rounded ends. In laboratory cul
tures "ith a temperature of 98 to 99° F . by the end of twenty-four hours 
the spores make their appearance. 

Fortunately, malignant ceclema is rarely met with in man, since it is a 
Yery fatal disease. The bacillus seems to possess the property of pro
ducing rapid decomposition of the tissues with which it comes in contact. 
"'hen it does attack man it usually fint1s a lodgment in necrotic or 
gangrenous tissue. As a result of the decomposition caused by this 
saprogenic organism (<Ta7rpo<, putrid, "f<vvav, to beget) gases are generated 
which produce extensive emphysema of the part inYolvec1. The rapidly 
gangrenous processes, of which many epic1emics were reported in military 
hospitals in former clays, were probably clue to the presence of this 
then unrecognized micro-organism. The drulence of the toxic products 
(ptomaines) of malignant aidema is demonstrated in the fact that c1eath 
occurs from their absorption before suppuration is established in cases 
where pyogenic bacteria are numerous. \Yhen the c1isease is established 
the thorough removal of the infected area and the prompt and vigorous 
use of antiseptics is inc1icatecl. 

Foot and M?1dh I>isease.-Foot and mouth disease (aphthro epizoo
tica~, so named from the vesicular eruption founc1 in the mouths anc1 
clefts between the hoofs in animals) is a rare acute infectious disease, 

4 



50 A TE:-CT-BOOK OX SURGERY. 

transmitte(l to man from domestic animals, especially cows, sheep, and 
bogs, less frequently from horses and dogs; it is communicable to man 
by infection through a wound or abrasion of the skin or mucous mem
brane, or by drinking milk from cows upon whose udders the vesicular 
eruption characteristic of this disease is present. The specific micro
organism has not yet been demonstrated. The symptoms as given by 
Tillmanns in stomach infection are stomatitis, gastro-enteritis, with fever, 
and a vesicular eruption scattered o,·er the body. \Vhen infection 
through a wound takes place there is swelling (local and extending along 
the lymph channels) and later eruption. As a n1le, it is not fatal in 
adults, hut it has destroyed children of low vitality. The treatment is 
chiefly local and does not differ from that recommenderl in glanders. 
The general treatment should look to sustaining the vitality of the patient 
by proper nourishment until the violence of the disease passes by. 

Ifydroplwbia.-II.11droplwbia, or rabies, is an infectious disease ac
quired from the bite of a dog, wolf, or other animals of that group. A 
specific micro-organism has not yet been satisfactorily demonstrated. 
Pasteur has obtained by his experiments upon animals by continuous 
transfei-ence of the disease an antitoxine of rabies which is constant in 
its effect. It is obtained from the spinal cord and brain of inoculated 
animals. By the use of this substance he was able to immunize healthy 
clogs from the bite of mad clogs. His experiments have with seeming 
success also been carried on in human subjects, in Europe and in New 
York city, by Dr. Paul Gibier, a pupil of Pasteur, but as yet the dem
onstration of immunity in man is not entirely accepted. It is belie•ed 
that, as in tetanus, the micro-organism of hydrophobia remains in the 
wound of infection, generating the toxic products, which, being carried 
by the circulation to the spinal corcl and brain, cause hypermmia. irrita
tion, ancl the convulsions which follow as one of the symptoms of this 
disease. According to 'l'illmanns, ninety per cent of cases of hydropho
bia in man result from the bite of the dog; cats and wolves, four per 
cent ; foxes, two per cent. 

The period of incubation varies from two weeks to as much as one 
year, in which time the wound of infection may he entirely healed. 
"'hen systemic infection begins it is usually characterized by a feeling 
of uneasiness and depression; in rare instances pain is felt in the wound, 
and in from one to several days convulsive movements of the pharynp;eal 
and respiratory muscles occur. The reflexes are all exaga;erated, and the 
effect is similar to that in tetanus. The convul. ive seizures gradual ly 
increase in severity, and death follows, due to ex ha us ti on from inability 
to swallow, as well as from the depressing influence of the virus. Ac
cording to Cha1·cot, the principal lesions met with in the cleadhouse are 
inflammatory changes in the nuclei of the motor nerves. The diagnosis 
of rabies must depend chiefly on the knowledge of the inoculation from 
an animal either known or properly suspected of being rabid. The first 
indication in treatment is to neutralize the virus immediately. In the 
case of a child which was bitten by a dog that had been isolat~d for sus
pected rabies. within ten minutes after the infection I injected a 1-to-
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1,000 bichl0t·icle solution in the wonucl and in to the tissues for an inch 
aro1md. N ot the slig htest eddence of any form of in fection occurred in 
this wo nn<l . 'l'he clog, bowe,·er, was not rabid, as i t is Jidng and healthy 
now, fi rn yea rs a fter the accident. A free excision of the wound or the 
a pplicati on of the P aquelin cantery is also advised. Labial suction of 
the part should be made as soon as the b ite has been receh-ed. In 
the method ?f immunizati o~ or p rotective inoc ulation as prac ticed by 
Pasteur the unmumzmg fluid of tbe proper strength is in,iected snbcu
taneously, and by p reference in the abdominal wa ll. It should be fresh 
and abso lutely sterile, and it is advised to make the in,iections mild in 
character for the first treat- · 
ment, a nd in three or fonr '\f., ·· 
da ys to increase tbe quantity ",HT; e '® l '~ • 
?radually. There is no th- ~!> ~ "'~ ~.'E/ "tJ t 
mg rn the Pharmacopmia , ~ 18.~'tfil "' ~-"' - ~ l 
which has a ny special effect 

1
1'a/'ire / II!' • f 1:f 

on this ili sease. '!.' be treat- " , . , W ~. 1 

ment is to keep the patient r; W "' ,..'" a • /~ ~ 
in :1 dark r?om, as free from e, ~" ' . ~t.' ... 
noise and disturbance as pos- cfp ~ ~· v 
sible. R easoning from the lj ,ii~• I ~ f 
benefi cial effects Obtained by I /If i ~;\j tli_ ~ _ 
the antitoxine of di p htheri a, ']; • ii/ii,;_, 
I would not hesitate to ad- • 
vise the tri al of the method 
of Pasteur in hydrophobia. 

}~io.53.-Tubcrc !c bncilli(lung). x 700. (Koch.) 

'l'ubere11losis.- Tuberculosis is an infectious inttarnmati on of low grade 
caused by the B ru:illus tuberculosis and charncte l"izecl by the fo rmation 
of nodules or tubercles, and neYer suppurating unless by mi xed infec tion 
with pyogenic bacteria. N o tissue or organ is exempt. In surgical prac. 
tice tnberculosis of the lymp ha tic glands, bones, join ts, skin, mncous 
surfaces, and periosteum are the principal lesions. The study of tuber. 
culosis is not second in importance to any other disease, since oue tenth 
of all who die perish from this affection. 

The specific organism was discovered by R obert Koch in 1882. It 
variPs in length from 1 ·5 to 3·5 µ. and 0·2 µ.in breadth, and is slightly 
curvilinear in shape, with rounded ends. It is non.motil e, does not 
form chains, but is frequentl y observed in pairs or bunclles. IL multi
plies by spornl a ti on, and a single rocl may contain as many as six spores, 
recognized as clear bright spots which do not take t he ordinary stain. 
'Vhile thriving best in a medium containing oxygen (aerobic), it can exist 
withot1t it, ancl is therefore classed with the farultat i1>e organisms. In 
the giant cell s of the tuberculous process i t is fonncl in large numbers, 
usuall y collected in the periphery of these bodies. In tubercular nod
ules or foci which haYe undergone cheesy c1egeneration the bacillus is 
rarely met with, but the raseous material fo uncl in the noclules is rich 
in s pores, from which infec ti on may readily take place. 

The bacillus of tuberculosis may be carried in to the tissues through 
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abrasions of the skin or find its way into the system through the re
spiratory or alimentary tract. It is belie,·ed the cbief source of infection 
is in the expectorated matter from individuals who are aftlicted with pul
monary tuberculosis; it retains its vitality in sputa which has been dried 
for three years, and the dust about hotels and localities where consump
tives congregate, where strict hygienic rules for the destruction of 
expectorated matter are not carried out, is rich in germs which readily 
produce tuberculosis. Probably the next in importance as a source of 
infection is cow"s milk, and this is particularly true in regard to children. 
Tuberculosis is exceedingly prevalent in cattle, especially in herds that 
are kept in or near la1·ge centers of population.* The bacillus tuber
culosis is found not onl v in the milk of cows with tuberculosis of the 
udder, but in those afl'~cted with general tuberculosis with seemingly 
healthy milk bags. t In unsterilized milk, germs of tuberculosis (and 
other diseases) may be lodged in the mouth, where frequent abrasions 
constantly occur. Infected meats not sufficiently cooked may also carry 
these germs into the system. From the buccal walls they find their 

way into the lymphatic channels 
and soon produce tuberculous 
changes in the lymphatic glands 
beneath the jaw and in the neck 
(the so-called "scrofula" of an
cient write1·s). E,·en when swal
lowed, the dtality of the bacillus 
is not impaired by the action of 
the gastric jttice•, uor eYen by the 
toxic products of decomposition. 
"'hen the bacillus of tuberculosis 
is lodged in· the tissues it estab-
lishes a circumscribed inflamma-

Frn. 54.-Ginnt cell (·~::c\~'.~crcle bacilli. x iOO. tion of mild type. The cells of the 
part immediately in contact with 

these organisms undergo pmliferation, ancl a tuberrnlar ~oclule is formed. 
At ~he ce~ter of the noc~ule the bacilli perish first, while at the periphery 
then· prohferatwn contmues, and they ach·ance "·ith the process of in
flammation toward the snrrouncling tissues. Examination under the 
microscope shows the nodule to be composed of leucocytes epithelioid 
and large "giant" cells, all held together in a nodular mass by a delicate 
rnticulum. E,·en the mild rleg1:ee of inflammation which this organism 
produces at tracts leucocytes which wander through the Ynscular walls to 
the intervascuiar s~aces and form so-callecl "lymphoid" cells, which 
appear near the penphery of the nodule. Between the "giant" cell aucl 
these the erithelial cells arc found (Senn). 

fo the fib1;?ns tubercu_lous noclule connective-tissue proliferation pre-

~~e~:'i~t~~ w:l~-~~~-~:~ ,'.:ti~~~~;. or more pearl-like in appearance and 

*Dr. H. G. Frccmnn, "N". Y. )feel. Record."" )larch:?~. 1~06. 
t lbiU. llang. Schmidt's" Jahrb. ,·· 23J, p. 22. 
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The third variety, the hyaline nodule, is occasionally met with, 
caused, as is supposed, by hyaline degeneration of the reticulum. 
According to Senn, Uhiari regards this as a benig-n chanp:e opposed to 
caseation, which latter process favors infection. The tendency of both 
the reticular and fibrous tubercular nodules is toward caseation, which 
begins, as already given, in the center of the nodnle and advances "ith 
the extension of the inflammatory process. This caseous material is 
composed of the debris or wreck of all the cells that hare undergone 
destrnctive metamorphosis, evidently resulting from lack of nutrition 
in the center of the nodule as well as from the chemical action of the 
ptomaines proc1ucec1 by the bacilli (Vissman). Occasionally the investing 
connective-tissue capsule is found to haYe undergone a calcareous change 
in the effort to confine the infectious spores. Certain inclividuals are 
more prone to infection by the bacilli of tuberculosis than others, due, in 
all probability, to diminished normal resistance of the tissues. 

The forms of tubercnlosis which come within the domain of surgery 
will be considered in the chapters which treat of the different regions of 
the body involved. 



CIIAPTER V. 

SYPHILIS. 

Sypldlis .-Sypldlis is an infectious disease c~n.fined to the human 
family, and affecting in a varying degree tbe nutr1t10n of all the tissues 
of the body. Tbe specific micro-organism of this disease has not yet 
been satisfactorily demonstrated. In 1884, Lustgarten, dermatologist to 

:Mount Sinai Hospital, in the examination of 
discharges from specific lesions and in the 
exm1ate of syphilitic ulcers, found a bacillus 
which he believed to be the specific infective 
agent. He described it as a straight or curved 
bacillus, resembling the tubercle bacillus, but 
differing somewhat in reaction from staining. 
It is usually curved, or at times "S "-shaped, 
with knoblike swellings on the ends, 3·5 to 
4·5 µin length and 0·25 to Q·3 µ in diameter. 
Lustgarten also described the presence of 
spores in this organism . 'They are not found 

free in the tissues, but inclosed in cells about twice as large as blood
corpuscles, one or two in a single cell, occasionally more. 

Eve and Lingard, in 1886, obtained in cnltures from the blood of 
syphilitic patients who bad not undergone mercurial treatment bacilli 
which in form ancl dimensions resembled the tubercle bacillus and which 
stained readily by Gram's method, but not 
by Lustgarten's (Stemberg). 

Other investigators claim to have found 
Lustgarten's bacillus in preputial smegma. 

In practice, two distinct forms are met 
with-namely, the acquired and the inher
ited. 

Acquired syphilis ensues when the specific 
virus is carried into the lymph or blood chan
nels of a human being not syphilitic at the 
time of inoculation. 

0 

\Yhile it is generally believed that an abrasion of the skin or mucous 
surface is essential to the absorption of the virns, it is extremely proba
ble that, if it is brought, and kept in contact with the thin unbroken skin 
or mucous membranes, absorption may occur. A disease, the germs of 
which are transported within the s~:rmatic elements, and with snch po-
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tency that the impregnated 01·um is affected, can, under favorable condi
tions, in all probability be transmitted by unbroken cutaneous or mucous 
su rfa ces through wbicb it is demonstrable that the absorption of other 
elements occurs. 

The chief source or the contagion is in the fluicl which transucles from 
the surface of the initial lesion or ulcer (chancre), ancl, next in orcler, 
that from mucous patches. 'l'be blood of a syphiliti c patient also carries 
the poison ancl produces the disease if injected into or inoculated upon 
the tissues of another. The same is true of the matter oi· tluid from 
the cutaneous lesion of the secondary stage of syphilis. It is doubt
ful if the lesions of tertiary syphilis are capable of reproducing the dis
ease. 

Saliva from a sy philitic subject, nnmixed with the discharge from 
mucous patches, fails to produce syphilis. Seminal flnid from a syphi
litic man, in any stage of the disease, is held to be not directly contagious. 
However, the mother may acquire the disease from a child in utero, the 
child being syphilitic from the spermatozoa. Milk from a woman in any 
stage of syphilis will not produce the disease if injected into the tissues 
or ingested as food . 

The transudation from a fissure in the nipple o( a syphilitic nurse 
will, if lodged in an abrasion upon the Ii ps, tongue, or buccal wall of the 
child, produce the specific disease in a non-s,·philitic subj ect. On the 
other hand, a syphilitic ch'ild may inoculate a healthy nurse. The urine, 
tears, and sweat of syphilitic patients do not convey the specific vims. 
Pus from a vaccine pustule on a syphilitic subject does not convey the 
virus of this disease even when the vaccination is successful. If, how
ever, blood or the fluid from any early syphiliti c lesion is mingled with 
the pus, syphilis resnlts. 

\Vhile the mo t frequent SPat of inocnlation is upon the genital organs, 
or in their immediate ' •icinity, it may occ ur at any part of the body. 
Physicians are frequently inoculated on the finger in examining patients 
ancl in like manner they may transfer the virns to others. Dentists and 
barbers may also transfer the drns from a syphiliti c to a non-syphilitic 
subject. The contagion may be direct or indirect. In the former, the 
vims of a specific ulcer is brought directly in contact with an abrasion 
upon a non-syphilitic snbject. In the latter, the poison ad heres to some 
intermediate ag-ent, and thence is conveyed to the abmsion. * 

The clinical history of a typical case o[ acqu ired syphilis lef t without 
treatment, ancl in a certain proportion of rases in which treatment is in
stituted, is divided by usage into three s tages-primary, secondary, an~ 
tertiary. In a majority of cases, when properly managed, the later mam
festations may be eliminated , and the secondary stage made shorter and 
less severe. 

* Jn one of mv cascs the inoculalion occurred in a fissure o f the lip in lhc per:-on of a ~ler
chant who was u~ing a gln!'.S in common with a customer in sampli~1?' wines .. In 1883 a.patient 
presented himseH at the clinic who had had a specific ulcer and syphilis re~ullm~ fr~m bc1.ng tat
tooed upon the arm. The operator moistened the point of the needle with snhrn m which tbe 
virus from mucous patches was mingled, and thus conveyed it into the integument. 
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The primary stage includes: 1, absorption of the Yirus; 2, the ulcer; 
3, local lymphangitis and acleuitis. 

The symptoms which belong to the second stage are the cutaneous 
eruptions, mucous patches, fe,·er, arteritis, conclylomata, alopecia, iritis, 
and general adenitis. In the terlia1·y stage the pathological changes are 
chiefly confined to the arteries, Yiscera, bones, the integument, and the 
subcutaneons and submucous connective tissues. This is the period of 
gnmmy tumors, connective-tissue formations, arterial occlusion, and deep 
ulcers of the skin and mucous membranes. 

The usual cl uration of the first stage is from six to nine weeks. Sec
ondary symptoms may, however, appear at the fifth or sixth week from 
the elate of inoculation. On the other hand, in rare instances, they may 
be clelayecl to between the third and sixth month. The limitation of the 
stages of this disease is in great part arbitrary. 

The duration of the seconcl stage varies from the fifth or sixth "·eek 
(or in c1elayec1 cases the sixth month after contact) to about the encl of 
the first year after the inoculation. 

The tertiary stage begins at the encl of the preceding stage, and may 
last indefinitely. 

First Stage.-'Vhen the specific virus is brought in contact with a 
broken cutaneous or mucous surface, absorption may begin at once or 
be clelayecl for a considerable period. The abrasion may be so insignifi
cant that the patient's attention is not attractecl to it, and, although the 
virus is lodged in it, it may heal over within a few clays. If subjected 
to irritation by friction, or the simultaneous inoculation with the virus 
of phageclenic ulcer or other virus, inflammation supervenes, and an ulcer 
more oe less phageclenic in character appears. 

Absorption takes place chietly through the lymphatics. It may occur 
through the bloocl vessels, and it is possible that in those cases in which 
constitutional symptoms appear with great rapidity aucl severity, the 
dissemination of the virus takes place in this latter wav. 

Tbe rapidity of lymphatic absorption varies. There is usually a 
periocl of about three weeks from the time of lodgment of the virus until 
the local in!lammatory process is recognized. That the specific virus 
has passed into the neighboring lymph channels before the appearance 
of the ulcer (chancre) seems satisfactorily pro,·ecl in the repeated experi
ment of freely e:cisi.ng th.e init.ial lesion at its earliest appearance, in 
which cases const1tut1onal rnfect10n was not retarded or prevented. 

The '!leer of syphilis always appears at the point where absorption 
of the virus took place. From the inoculation to its apvearance, the 
l~pse of time is nsnally abont three weeks-not less than ten clays~ occa
s10nally c1elayec1 as many weeks. Its duration varies from two to ten 
weeks, occasionally longer. It often begins as a small papule, from the 
co~·el'ing of whi?h a ~]ear serum escapes, or from the beginning it may 
exist as an eros10n. There may bP one or many, owing to the number 
of points simultaneously inoculated. 

An uncomplicatecl initial lesion, not subjectPll to irritation, does not 
tencl to ulcerate. It is usually circular or oval iu outline, is shallow, in-
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creasing gradually in depth fro m the periphery toward the center, and 
its surface is coverad with a yellow serons transudation. 

Grasped between the thnmb and finger, it is fou nd to be indnrated, 
bu t not painful. The induration is closely limited to the sore, aud termi
nates rather abrnptly, not fad ing off graduall y in a wide infiltration of 
the skin or neighboring tissues. 

When the specific ulcer of syphilis is inoculated with pyogenic bac
teria or a virus which ind noes p hageclena, its pecnliar character is lost, 
and i t becomes in appearance and behavior a non-specifi c sore. If from 
friction, or the application of corrosive substances, or the rautery, an 
acute inflamma tion is precipitated, the specific character of the lesion 
also dfaa ppears. 

Local ly mphangitis and adenitis always occur in syphilis during the 
forma tion and existence of the initial ul cer. Commencing in the lymph 
channels immediately a ronnd the lesion, the p rocess t1-a1•els in the direc
tion of the nearest glands. If the sore is well on one side, the glands of 
that side a re usuall y first affected . 'Vlrnn situated in the median line, 
or if ulcers exist on both sides, t he ac1enitis is apt to be bil ateral. In 
very exceptional cases, ulcer of one side is followed by unilateral ac1e
nitis on the opposite side of the body. Da ting from the appearance of 
the sore, from eight to fo urteen days usuall y elapse before enlargemen t 
of the inguinal glands is noticed. Less frequentl y, three or fo ur weeks 
in tervene. 

From one to seven distinct gland ul ar nodules may be felt. They are 
hard, yet slightl y elastic to the to uch, not painful nnder ord inary pres
snre, and freely movable beneath the skin. The size varies from those 
which are so small as scarcely to be recognized up to a half inch or more 
in diameter. Tlwre is no periadenitis, and, unless an acute or phage
denic inflammatory process is superadded, the glands do not become 
matted together in one bard , painfnl lump, nor does the in tegument be
come reel and painful, as in the adenitis of p hagedenic ulcer or gonor
rhcra. 

The p rimary adenitis continues into the second stage, in which indu 
ration of the glands is general. 

'Yhen the ulcer is situated npon the li ps, tongne, or mouth, the snb
max illary plexus becomes enlarged . Adenitis of the epitrochlear and 
axill ary glands follows inoculation upon the fingers, hand, or forearm. 

Second Stage.-Cntaneous and mucous lesions, aloperia, feve r, head
ache, arteritis, lymphangi tis, adenitis, iritis, and osteitis. 

The cutaneous lesions of syphilis (syp1tilicles) ma y be macnlar, 
papula r, vesicul ar, p ustnl ar, and t ubercul ar. or the e fo rms of er up
tion, some are peculiar to the secondary period, others to the tertiary, 
whil e, as will be seen, some are met with in both the second and thi rd 
stngf"s. 

The macular syphilide is usuall y first seen occurring as indistinct 
spots or stains, not elevated, and rnrying fro m a light red to a slate or 
copper color. They appear very freq uently at the limit of tl1e first stage 
of syphilis, about the sixth or seventh week after the ulcer occurs, but 
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often later than this period. The portion of the body where the maculro 
are usually first seen is upon the abdomen, whPnce they may extend over 
the entire cu taneous surface. In size they rnry from a pin-head to round 
or oval spots a half inch or more in diameter. 

The papular syphilicle occurs in several forms which may be present 
in the secondary or tertiary period. The mucous surfaces, as well as 
the integument proper, are affected. Not infrequently the papulro are 
prececlecl or accompanied by maculro. The papnlw assume various 
shapes, some being small ancl pointed, others broader at the base and 
flat on top, in shape like a truncated cone. Upon mucous snrfaces the 
papular character of the eruption may be observed if seen early iu its 
appearance; but, on account of the moisture present, the papules soon 
d isappear, leaving patches which may be elevated or depressed. Mucous 
patches, when recent, are reel in color, but later become co,·ered \dth a 
grayish film. 

The papular syphilide, which occurs near the junction of the skin 
and mucous surfaces, or iu the deep folcls, as those below the mammary 

glands in women, and between 
the thighs and gluteal regions in 
fl eshy inilividuals of either sex, 
not infreq ueutly, as a result of 
uncleanliness and irritation, be
comes developed into papillary 
or warty growths known as con
dylomata (Fig. 57) . 

. ;;T!f' The eruption comes out in 
~ ~y'······ some cases over the entire body ; 

in others the face is exempt. 
F rn. iH.-Vegctall~7ii~t~::~);!~Tj~11~~ll~~e vulrn. (After 'The palms of the hands and the 

soles of the feet are not infre
quently invaded. At times the trunk is chiefly occupied, the face, 
hancls, ancl feet escaping. The margins of the papnlw are well de
fined, varying in size as did the macnlro, and also in color. In the 
main they are darker, ancl the pigmentation is more marked . The 
eruption disappears by absorption of the cells which have infiltratecl the 
papilhc ancl coriurn, and this may occur with or without desiccation or 
s~aling . . 'fh~ scaling s.ypliilide, or so-called psoriasis sypliilitica, is at 
tunes with chfficulty ilifferent1ated from true psoriasis, especially when 
the venereal inoculation is denied. • 

The vesicular syphilicle is peculiar to the second stage, and is selclom 
observed .. The vesicles'. like the papules, may be small , pointed, and 
gathered ID cl nsters, as JD herpes ; or larger, like the vesicles of chicken
pox, and scattered at varying intervals over the entire body. Commenc
ing as vesicles, they may become pustules, which, as evaporation occurs, 
are covered with smal l crusts or scabs. 

The pustular syphilicle may be met "ith on all parts of the body 
ancl may o:iginate as a pustul?,. or, as ~tated. abo,·e, become pustula~ 
from a vesicular or papular ongrn. This vanety of cutaneous lesion, 



SYPUILIS. 59 

wliile most common in secondary, is not infrequently seen in tertia ry 
syphilis. The smaller-sized, more superficial p ustules, belong naturall y 
to the earlier period ; those with wide bases and more extensive tissue 
destruction, to the later manifestations. 

The pustular syphilide origina tes around and in the hair follicles. 
In mild cases, and when of small siie, the limit of infi ltration and pus
tul ation is immedia tely around the follicle. Iu other cases the infi ltra
tion is wider, and the destructive process more extensive. 

Scabbing, with underlying ulcera tion varying in extent, is the com
mon history of all pustular syphilides, although extensive molecular 
death of tissue is less apt to occur in the secondary than in the tertiary 
stage. The color of the crusts varies from black to a brownish-copper 
color. If the scab is removed, the walls of the ul cer will bP seen to be 
precipitate and curvilinear in outline, while the fl oor is covered with a 
varying amoun t of fluid and detritus. 

The tubercular sypbilide is so rarely a lesion o r secondary syphilis 
that it will be described with the symptoms of the third stage of this 
disease. 

It is exceed ingly rare to obser,·e all of the foregoing syphilides in 
any single individ ual. The macular and pa pular eruptions are fre
quently met with together, whil e the pustular sypbilide usuall y exists 
alone. 

Alopecia occurs in a varying degree in most cases of syphilie. 
Though noticed chiefly in the scalp and beard , a ll the hairy por tions 
of the body are involved. Except in the case of the ]Jnstnlar syphilide, 
the folli cles are rarely destroyed, so tha t, as the violence o[ the a ttack 
is diminished, the hairs are reproduced . Alopecia, from general sebor
rhma , is one o( the la ter manifesta ti ons o[ syphili s. 

F ever.- Elevations of temperature occur in the second stage of sy]Jbi
lis in a large proportion of cases. In mild a !tacks it may not be ob
served, bn t in many instances the therm ometer will register from one to 
two or three degrees above the norm al. The feb ril e movement usuall y 
begins when the virus has passed through the firs t ne twork of lymphat
ics and is being d issemina ted throughou t the tissues. I t may p recede 
the eru ption or occur with it, and, as a rule, continues after the eruption 
fades away. 

Headache, usually referred to the frontal region, a t times to the Yer 
tex or base, occurs during the period of fever, and is generally propor
tionate to the intensi ty of the febrile movement. 

Arteritis, lympliangitis, and general adenitis occur in the second 
stage, auc1 , in neglected cases, continue until the third s tage. I rit is is 
not uncommon in secondary syphili s. It is usuall y unil a teral, and may 
be recognized by immobility of the iri s, photophobia , and by the red 
injection of the membrane. 

Pathological changes .in the bones do not orcur, as a rule, in the ear
lier stages of syphilis. P ain , usuall y mild in character, is p resent in 
some cases in the second stage, but lesions of the osseous stru ctu res be
long especiall y to the last stage of this disease. 
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Third Slage.-The lesions of tertiary syphilis rarely manifest them
selves earlier than the second year of the disease. Once present they 
may continue for a while, and disappear, to return at varying intervals 
during the life of the indi"idual. No tissue or organ is exempt from 
the grave pathological changes induced by the syphilitic virus in this 
stage. 

Skin.-Externally, the changes in the skin are chiefly those of ulcera
tion. Nodules, resulting from cell-proliferation and accumulation in the 
deeper layers of the skin, and at times in the subcutaneous tissues (gum
m'tta), appear, and after existing for a variable period of time may, by 
interference with the nutrition of the part, lead to molecular death of 
the ad:jacent tissues, or, failing in this, undergo fatty metamorphosis and 
absorption . If au ulcer exists, it has the usual shape of the syphilitic 
sore-round, oval, or curvilinear, with regular edges, not ragged or in
dented. \Vhen granular degeneration of the new tissue occurs, the skin 
immediately over the tubercle has a stretched or glazed appearance, and 
is slightly discolored. 

A not infrequent pustular cutaneous lesion of the third stage of 
syphilis is known as rupia sypkilitica. In very rare instances a pus
tular syphilide, similar in appearance and with difficulty differentiated 
from rupia, occurs as a secondary lesion. I presented one such case, 
with an unmistakable history of acute syphilis, to the New York Patho
logical Society in 188±. The pustules in rupia syphilitica are usually 
circular or oval in shape, appear as slight ele,·ations or blebs, which soon 
break open. The sero-pnrulent contents ooze out; evaporation and scab
bing occur; the crusts, by reason of the new deposit underneath . are 
gradually lifted, and give to the scab a laminated, rough appearance, 
not unlike that o[ au oyster-shell. The cmsts have a dark-brown or 
slightly greenish hue. 

"'hen the late cutaneous lesions of syphilis attack the fingers, the 
nail or matrix is affected (paronychia), causing a roughened condition of 
the nail and a swollen matrix, leading frequently to temporary, and occa
sionally to permanent, loss of the organ. In like manner, permanent 
aloperia may occur from destruction of the hair follicles. 

1Yenous Systein-Brain.-Paralysis is one of the most frequent le
sions or tertiary syphilis, and may result from one of several causes, 
namely-pressure of a gurnma dernlopecl within the brain-substance, 
proper or upon the investments; pressure from syphilitic exostosis of 
the skull ; destruction of brain-cells by connective-tissue hyperplasia in 
the neuroglia, with_ consequent cic_atrization and contraction ; more or 
less complete occlns1011 of the artenes (endctrleritis obliterans). 

Ilemiplegia, partial or complete, is the rule. Occasionally the center 
of language is alone affected. Dementia may ensue as a result of soft
ening or pressure, and epilepsy may be classed among the late manifesta
tions of this disease. 

Chronic meningitis is an occasional symptom of late syphilis. It is 
accompanied by headache, dull and persisting in character, impairment 
of intellect, interference "ith the functions of one or more of the cranial 
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n erves by extension of the morbid vrocess, rest11ting at times in vtosis, 
s trabismus, or impairment of vision, hearing, taste, smell, etc. The more 
serious cases progress gradually to coma and death. There is in all an 
elevation of temperature, loss or impairment of appetite, and derange
ment of the entire digestive apparatus. 

The spinal cord and its membranes, though Jess frequently attacked 
than the brain, may be involved as a result of similar pathological con
ditions. Paraplegia, more or less complete, ensues, involving at times 
the bladder and rectum. Iu milder cases co-ordination is disturbed, wjth 
little or uo loss of muscular power. Pain may be present, referred to 
the back at or near the seat of the lesion, or along the distribution of the 
sensory nerves, or anresthesia may occur. 

One or more of the nerves, sensory or motor, may in like manner be 
affected as a result of the development of gummata, or connective-tissue 
changes in the neurilemma, or tho pressure of exostoses or other neo
plasms. 

Bones.-Periostitis and ostitis, especially in those portions of the 
skeleton most exposed to sudden changes in temperatt1re and to direct 
violence, are among the more frequent lesions of tertiary syph ili s. The 
bones of the skull, the spine of the tibia, and the clavi cle, are more often 
involved . The swelling caused by the inflammatory exudation may be 
readily appreciated by palpation, and pain or tenclerness is present on 
direct pressure. The tumefaction i-esults from the formation of new 
bone (exostosis), which in some instances persists indefinitely. 

Gummatct are developed upon or beneath the pe1'iosteum. forming 
soft, semi-flnrtuating s\\·ellings, usually circular in shape, and from a 
half iuch to an inch or two in diameter. These tumors, or 11odes, while 
not very painful under ordinary pressure, are the seat of exacerba
tions of pnin which are usually experiencen nt nig-ht. They frequent
ly break clown in a process of ulceration "hich inrnh·es the underly
ing bone. 

'Vhen the inflammatory process is violent, extensirn necrosis may 
occur. A peculiar type of ostitis in the later manifestations of syphilis 
is that know n as osteitis rarefacieus, in which there is no suppura tion or 
exfoliation, a portion of the boue-snbstance undergoing absorption, 
givin~ to the part involved a porous or worm-eaten appearance. 

Ilypertrophy of the bones, eYeu to a remarkahle degree, is not un
common, and may be clue to the development of compact substance 
beneath the periosteum, or the entire cancellons porti on may be replaced 
by this eburnated tissue. Ou the other hand, the hypertrophy is in 
some cases entirely caucellons iu character, the bone taking on two or 
three times its na tural thickness. 

Joints.-The patholog-ical changes iu boue ma y also be accompanied 
hy like changes ,iu the articulations. 

Syno1•itis, with thickening of the membrane and surrounding- cap
sule, is present, accompanied by impairment of motion an cl pain of a dull 
chnracter. In se,·erer cases, the cartil ages ancl bones become iuvoh·ed, 
leading to osteo-arthritis and destrnctiou of the joint. 
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Jleart and l'essels.-Fatty degeneration of the heart-muscle, follow
ing syphilitic myocardi1is, and the formation of gummatu upon the peri
cardium or within the musclllar wall•, are the chief lesions of this organ 
in the tertiary period. The pericardium may also be a!Iected, and in 
like manner the enclocardium, which may undergo atheromatous degen
eration or give rise to vegetations. Of the rnssels, the capillaries always 
affected in the first and second stages, are not so seriously invohed in 
the last stages as the arteries. The veins are rarely affected. Arteritis, 
especially the variety known as enclarteritis obliterans, is one of the 
most common and gcave lesions of chronic syphilis. \\7hile the larger 
trunks are involved, the more characteristic changes occllr in the terminal 
arteries and arterioles. The cerebral vessels are especially susceptible. 

Lymphatics.-Gummatous deposits occasionally take place in the 
lymphatic glands in tertiary syphilis. The superficial set may break 
clown and discharge their contents. The deep glands undergo granular 
degeneration with absorption, or the gummatoLlS material undergoes 
caseous or ra kareons degeneration. 

RespiratorlJ System-Nose.-The mucous membrane may be thick
ened, or may be more or less destroyed by ulceration. The cartilage 
and bony framework of this organ are very often destroyed. 

Larynx.-The mucous membrane of the larynx rnay also be thick
ened, or the seat of ulcers or vegetations. Cbondritis and perichondritis 
are not infrequent; and, as a result of the chronic inflammation, stricture 
and stenosis, more or less complete, may occur from cicatricial contrac
tion. It may :tlso be the se:tt of gummata. The tracheu ancl bronchi are 
subject to sim ilar lesions, inducing stricture. 

In the lungs the principal lesions are-(1) chronic interstitial or fibrous 
pneumonia; (2) more or less widely disseminated gummatous deposits, 
usually in the lower portions of these organs. 

Digestil'e System-.ilfoutli.-Superficial ulcers of the walls of the 
buccal cavity are not infrequent; deep, destructive ulcers are rare. This 
can not, however, be said with truth, con<'erning the palate, where, as a 
result of gummatous deposits or general infiltration, the most rapid and 
irreparable destrurtion of tissue may occur. The curtain of the soft 
palate is frequently destroyed, the bony septum between the mouth and 
nose is perforated, while in extreme cases the pillars of the fauces and 
t.he pharynx are involved. Other lesions of the pharynx do not differ 
from those of the buccal cavity. 

Tongue.-Gummatous deposits may occur in any portion of this 
organ, causing local or general tumefaction. \Vhether superficial or 
deep, they tend to b~ea~< dow~, giving rise to ulcers varying in size and 
depth. The other pnnmpal lesion of the tongue in the tertiary period is 
more or less widely diffused connective-tissue hyperplasia, giving rise to 
a varying degree of enlargement. As the new-formecl tissue contracts it 
gives to the organ a lobulated appearance, the boundaries of the lobules 
being well-marked fissures in the line of the contracting bands. 

<'.Esoplwgus.-Partial or complete occlusion of the msophagus may 
occur from-(1) connective-tissue hyperplasia iu its walls, or the contrac-
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tion following ulcer (organic stricture); (2) the mechanical obstruction 
from gummatous deposits in the walls or in the immediate neighborhood 
o( the resophagns ; (3) l)ressltre from exostoses, aneurisms, enlarged 
glands, etc. Syphilitic uleers of the stomach and alimentary canal ham 
been observed, though rarely. Gummata form here, however, with a 
certain degree of frequency, and stricture of tl1e pylorus, and o( the in 
testinal canal above the rectum, is known to occur in a cet"lain propor
tion of cases. The rectwn is especially liable to become seriously in
volved in the late manifestations of syphilis. Here, as elsewhere, stric
ture may result from tibrillation and contraction of the inflammatory tissue 
with which the walls of this organ and the peri-rectal tissues may be
come infiltrated. Again, ulcers originating within the gut, or extending 
from a !Urn intlamniatory process about the anus and the external tissues, 
or the pre ence of gummatotis material, may all incluce more or less 
serious contraction of the lumen of the rectum. Of the solid abdominal 
viscera, the Uoer is most seriously affected. The pathological changes 
are-(1) connective-tissue hyperplasia, or chronic interstitial hepatitis, or 
syphilitic cirrhosis, which may be general or local ; (2) gummata in any 
portion of the organ; (3) waxy degeneration from long-con tinued general 
sepsis. 

The spleen may undergo similar changes. Slight enlargement may 
occur from the excess of white corpuscles (leucocytluemia), which is the 
rule in this disease. 

The pancreas is rarely affected. 
Genito-urinary System.-Amyloid degeneration of the kidneys occurs 

as a result of the Jong-continued sepsis of syphilis, as with other chronic 
forms of blood poisoning. Iu like manner, under conditions favorable 
to connective-tissue hyperplasia, the fibrous stromaof this organ becomes 
thickened, with consequent atrophy of the excretory or glandular ele
ments (chr'lnic interstitial nephritis). 

G11mmata of the kidney is not as common as in other viscera. 
Orcllitis, although occurring while some of the secondary symptoms 

may be present, is essentially a late manifestation o( this disease. It is 
important to recognize it, since several varieties or s:ncocele reqtLire im
mediate surgical interference. Syphilitic orchitis should be suspected 
in all cases of tumor of this organ in which there is a history of specific 
infection. In syphilis, the enlargement is apt to occur in both organs 
about the same time. The growth is smooth ancl spherical, and when 
lifted conveys the sense of unusual weight. It is not painful, excepting 
always the sense of clrag;giug, which is at times annoying. Slight hydro
cele not infrequently accompanies this form of orchitis. 

The testicles are not exempted from gnrnmatons deposits. Iu rare 
instances these break down, causing more or less destrnction of the sub
stance of these organs. The penis is occasionally the seat of syphilitic 
intiltration in the later stages of this affection. 

Tile E11e.-Syphilitic iritis has been gfren as occurring in the second 
stage of this disease. It may also occur as a later manifestation. In
flammation o( the sclera, choroid and ciliary bodies, lens and capsule, 
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retina, and (though rarely) of the optic nerve, are of varying frequency 
in the tertiary period. Lesions of the muscles may be due to connect.ve
tissue new formations between the fasciculi, resulting in granular degen
eration of the muscle substance and contraction of the new tissue. It 
may occur in the second as well as the third stage o~ this dis~ase. _Th_ese 
contractions, if not relieved, may result in anchylos1s of the JO!Ilt m im
mediate anatomical relation to the muscles involved. Gnmmata are 
not of frequent occurreuce. They terminate by suppuration or by ab
sorption. Inflammation in the tendons and theit· sheaths may also 
OCCtll'. 

Fingers and Toes.-The fingers and toes, during the tertiary period 
of syphilis, in a certain proportion of cases become the seat of gummatous 

deposits, the skin and subcutaneous tis
sues may be infiltrated, or the bones and 
cartilages may be involved. \\'hen the 
infiltration is confined to the soft parts, 
the entire organ will appear swollen and 
purple or reddish in color. When the 
bone is the seat of the deposit, it may 

s:i.-ll:~~l:i~i~~ B~~~~{~~~~) (Afar be Jimitecl to a single phalanx (Fig. 58) or 
invade all the bones of the finger. The 

process terminates in ulcer, necrosis, or granular degeneration of the cells 
of the new tissue, and absorption. 

Pathology <if Sypliilis.-The chief feature in the pathology of syphi
lis in all of its stages is the proliferation of an embryonic tissue, usually 
of a type so low that it is not capable of organization into a definite 
tissue. From the initial lesion and the primary lymphangitis and ade
nitis to the final lesions of the viscera, this cell-proliferation continues, 
and the diITerent e[fects witnessed in diITerent individuals, or in the same 
indidclual, in the various stages of the disease, depend chiefly npon the 
degree of impairment in the nutrition of the tissues. The cell-accumu
lation in and arouncl the capillary loops of the cutaneous papillre, which 
produce a macular or papular syphilide in one individual whose tissues 
are in a condition of perfect nutrition, will prod nee a sq namous or vesic
ular eruption in another, or a pustular syphilide in a third who has the 
unfortunate inheritance of a gouty, scrofnlous, or tubercular dyscrasia. 
Or a papular lesion of the first stage, in which the process of nutrition 
in the tissues is normal, may be replaced by a rupin in the tertiary period 
when assimilation is less perfect. 

If the initial lesion of syphilis is excised ancl examined with the mi
croscope, the following conditions will be observed: The epidermis in 
the immediate vicinity of the ulcer is more or less completely destroyed. 
The membrane which covers the floor of the ulcer is composed of pus 
cells, fragments of epidermal cells, cells of the l\falpighian layer, and 
fragments of connective-tissue and other detritus. These elements vary 
in proportion as the process of necrobiosis is limited or extensive. In 
the deeper portions of the :Malpighian layer, and in and around the pn
pilhe where these layers are not wholly destroyed, and in the connecth·e-
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tissue layer of the skin, there is a general infiltration with the embry
onic cells of the syphiliti c process. 

Tho arterioles, veins. and capillaries are more or less completely 
occlucled. The cell-proliferation is especiall y marked in the arterioles, 
the allventitia a nd in tima are thick ened, the thick ening being more 
marked in the la t ter, while the lumen of the ,·essel is more or less 
encroaclwd npon by the new-formed tissue. The vennles undergo analo
go us changes. The wall s of the lymph-channels are thi ck ened, and 
many of t hese vessels are crowded "·ith cells. The infiltra tion is, how
ever, limited· to the inrnwcliate borders of the ulce r, and the line between 
this and the uninvaded tissue is sharpl y defined. As the mass of cells 
g radually obstruct the vessels, the nutrition of the new tiRs ue is inter
fered with, and it either nndergoes g ranular metamorphosis or bmaks 
down more rapidly as a slough. The absence of pain in the chancre is 
a lso explained by the gradual pressure upon the terminal netTes and 
the comparative dryness of the typical sore by the arteria l occlusion. 

The lymphat ics immedia tely around the ul cer, and those leading from 
it to the nearest glands, llre more or less fill ed with the new cells, and 
their wall s appear thick er than normal. 

The changes which OCO LLr in the g lands in the earli er stages of syphi
lis consist in a hyperplasia of the connecth·e-tissue cells of the s troma 
and t hick ening of the fibrous fra mework, 
together with an increase in the cell ele
ments of the gland subs tance proper. 

The cutaneous lesions of secondary 
syphili s result from the more or less com
plete obs truction of the capilla l'y loo ps 
of the papillro by the cell s of this in- "· ·· 
different tissue. The wall s of the capil 
laries undergo degeneration ; the coloring 
matter of the blood escapes, causing the 
pec uliar staining of the syphilides. In 
the macul ar syphilicle the abnormal cell 
accnmnlation is Jess than in the papnlar 
empti on. The changes which occm in 
mucous patches difl'er very slightl y from 
those described in the cu ta neous lesions. The epidermis soon break s 
down ; the :Malpi7hian layer a nd pa pill ro are intiltratecl wi th the cell 
elements; while the rapill a ries, m·terioles, ancl ly mphat ic nseels un
dergo changes almost identica l with those rlescrihed in the initial 
lesion. 

In the la ter or tertiary lesions of the skin in sy philis t lw infil tra tion 
is deeper. Cuta neons gummata consist of aggregations <1 f the C'ell Ple
nw nts here tofore described, which arn crowded in to the snhcutaneons 
areolar tissne, into the connecfo·e tissue of the t rue skin, in the walls of 
and just ontside the ve'Sels, while the enclothelia of these Ye~Rel s under
p;o proli feration and aid in their occlnsion. l'lceration ensnes from the 
rapid arrest of nu trition, and the p rocess of necrobiosis is aided by the 

5 
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depressed condition of the tissues which usually exists in the tertiary 
stage of syphilis. The tertiary lesions of the mucous surfaces are analo
gous to those of the integument. 

The pathology of visceral syphilis presents two distinct morbid pro
cesses: (1) the hyperplasia of the connective-tissue stroma of the organs 
(cirrhosis); and (2) the aggregation of the syphilitic embryonic cells 
(gumma). The character of these changes in the dillerent organs has 
been given. 

Diagnosis.-In a typical case of acquired syphilis a diagnosis may 
be made upon the following symptoms: 1, an ulcer in appearance and 
behavior like that described as belonging to the initial lesion of this 
disease, the sore occurring not less than ten days, and usually about the 
twentieth day, after an exposure; 2, induration and enlargement of the 
nearest lymphatic glands occurring in from eight to fourteen days after 
the appearance of the nicer ; 3, after from two to four weeks of seeming 
arrest of the infection, the development of headache, pain in the back, 
slight febrile movement, with an eruption (sixth to seventb week after 
the appearance of the sore) over all or a portion of the body, accom
panied with an unusual sense of dryness or soreness of the mouth, phar
ynx, or fauces; 4, following or occurring with these symptoms, general 
adenitis. 

In the majol'ity of cases, excluding even those in which the sore is 
concealed, as in the urethra, etc., little Yalue can be placed upon the 
appearance of the ulcer at the point of infection. The classical "initial 
lesion" of syphilis, with its well-defined mai·gin of induration, feeling 
like a "split pea" or piece of cartilage when grasped between the thumb 
and finger; the absence of pain and peripheral inflammation; the pe
culiar "scooped-out" conca,-ity of the sore, the surface of which is cov
ered with a scanty, serons transndation, is so freqnently absent in cases 
in which the later and unmistakable signs of this disease are developed, 
that it alone can scarcely be relied upon in arriving at a diagnosis. As 
stated heretofore, the syphilitic vims may be lodged in and absorbed 
from a phagedenic ulcer in which not a single feature of the specific 
sore is present. The same is true of the herpetic ulcer, or that resnlt
ing from tranmatism or the inornlation of any form of virus. All of 
~hese .ulcers are grouped under the heading of "mixed sores" or mixed 
111fect10n. 

Induration of the gla:-ids is more reliable in a cliar:rnostir sense. \Then 
the ty~ical. initial lesion is present, the ensuing aclenitis is also t;vpical. 
In the rngmnal region one !!land of the gronp after another is enlarged 
and becomes inclurated. The process is slow ancl deliberate. The;e is 
no periadenitis, the glands do not aclhere to enrh other anrl the interven
ing tissues, nor to the integument. Earh hocly may be distinrth made 
out by palpation and movecl beneath the skin indepenclenth-. There is 
no tenderness, and the gland is leathery to the ronrh. E,·~n n·hen the 
sore is mixed, if the phagedenic or inflammatory proreRs is not se,·ere 
the adenitis is more apt to be specific than inflammatory, and "·ill pos'. 
sess the features of syphilitic bubo in a sufficient degree to admit of 
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recognition. " ' hen the specific infection is complicated with a typical 
phagedeuic uker or gonorrhcea, the resulting bubo does not possess a 
single appreciable feature of syphilitic adenitis. 

The eruption of syphilis is, of all the symptoms of this disease, the 
most reliable. \ \ ' hen the sore is mixed, and the charaeter of the ade
nitis doubtful, the early cutaneous and mucous lesions are, in the rnst 
majority of cases, appreciable and unmistakable. Uea<lache, rise in tem
perature, pains in the back , etc., are confirmatory symptoms, but inde
pendently of no value. The same may be said of dryness or soreness of 
the mouth, pharynx, and fauces . Lastly, general adenitis, which occurs 
in a varying degree in all cases of syphi lis in which mercurialization has 
not been affected at a very earl y date, is a strong confirmatory sy mptom, 
and of great value in diagnosis if a ll the oth er lesions have escaped ob
servation. The g reatest importance is attached to induration of th e 
epitroch lear, and to the occipital and post-mastoid glands. The former 
can scarcely be recognized in their normal state. In general adenitis a 
single body, feeling like a small bean in shape, may be recognized at the 
inner aspect of the arm just abm·e the elbow, where it li es superfi cial , 
and internal to the basilic Yein. "'hen any inflammatory process exists 
in the member beyond the elbow, the enlargecl gland possesses no spe
cific diagnostic value. In like manner lesions of the scalp, face, or mouth 
may cause enlargement of the occipital or mastoid lympha tic g lands. 

A diagnosis of syphilis in tbe tertiary period must depend upon a 
careful study of the history of the case and th e ]Jt"esence of one or more 
of the lesions which belong to this stage, and which have been fully de
scribed. 

Pro(lnosis.-A favomble prognosis in syphilis will depend upon- 1, 
the physical condition of the individual affected at the tim e of inocula
tion ; 2, the recognition of the di sease within th e first four or eight 
weeks of th e d isease; 3, the faithfnl and energeti c co-operation of the 
physician and patient in carrying out the meas ures to be g i1·en. 

That syphilis is a curable di sease there ran be no doubt. Under 
favorable conditions the symptoms disappear, leaYing li tt le or no trare 
of the infecti on. In common with all diseases, its se,·ere or fatal results 
am seen in pa tients with an inherited or acquired dysrrasia, and in those 
whose nutrition is seriously impaired, or in neglected cases. Even in the 
worst class of cases th e prognosis is not wholly unfavorable if proper 
treatment is in•t ituted and maintained. 

Tbe reer,gniti on of this disease and institution of treatment at the ear
liest possible moment is very important. The prognosis is more farnr
ab]e in the exceptional cases when a diagnosis ran he based on the typi
cal initial lesion or the earliest adeni ti s, for, if thi s is done, the violence 
of the infection may be modified and the deeper lesions rendered less 
severe. Even when, by reason of the uncertain cha ra cter of th ese earli er 
lesions, a positive diagnosis can not be arrived at until the eruption is 
seen, a favorable prognosis may be made. 

Trentmmt.-Th e treatment of syphili s is didded in to-1, measures 
which tend to destroy the potency of the rims and aid in absorption of 
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the inflammatory products of this disease; noel 2, those whirh tend to 
improve the nutrition of the tissues. Both are essential to the successful 
management of this formidable aITertion. 

To the former belong the prt>parations of mercury, ancl iodine in com
bination with potassium ; to the latter tonics, the careful regulation of 
the habits of lidng, nutritious diet, and healthful and moderate exer
cise. 

Nothing is more satisfactorily demonstrated in scienti fic medicine 
than the power of mercury to neutralize and destroy the virus of syphi
lis. Its administration should usually begin with the positive recog
nition of the disease, and it is always advisable to wait until the diagnosis 
is assured, rather than to begin treatment with the uncertain recognition 
of the sore or bubo. 

The management of a case of syphilis should be carried on for a period 
of two years. 

It is of the utmost importance that the person affected should be im
pressed with the gravity of the situation ancl the certainty of disaster if 
the rules laid clown hy the medical addser are not strictly obeyed. \\' ith 
the proviso of obedience, the prognosis should be as encouraging as pos
sible. Responsibility for the result of treatment in this disease should 
not be assumed unless the patient consents to keep himself under ob
servation for the period above given. All exce~ses shonlcl be prohibited. 
The use of tobacco and alcohol in auy shape is scarcely allowable. In 
certain cases, where digestion and assimilation are impaired, a small 
quantity of whisky, claret, or sherry may be taken with meals. Sexnal 
indulgence, if from no other than humanitarian inotives, should cease for 
at least a year from the appearance of the initial lesion. The child of 
parents, either of whom is within the first year of snihilitic inoculation, 
becomes the victim of a <lyscrasia which, if not fatal to life, is fatal to 
the perfect nsefnlness of its possessor. 

In addition to the danger of direct inoculation during the prP,-alence 
of the chancre, is that of infection to the mother from the f<Etus in utero 
01· the child in the act of parturition. A patient under treatment for 
syphilis shoulcl retire early and at a regular hour, aYoicl excessh•e use 
of thP eyes, esperinlly at night, sudden changes in temperature, and all 
articles of diet which are not readily digestible. 

or the preparations of mercury, preference sh on kl be gh-en to the 
protoioclide. It is c0nveniently administered in pills of one quarter grain 
each. To begin with, one of these pills should he given three times a 
day one hour after eating. The iuclications for a diminution in the quan
tity are pain of a cramp-like nature in the Rtomaeh or bowels, with or 
without diarrhma, and the occurrence of salivation. Clinical experience 
teaches that salivation does not occur with the protoioclicle until after a 
colicky dia~rhma which should be a timely warning for diminishing the 
close. If d1arrhooa results, it will be advisable to administer about one 
quarter gmin of opinm with each pill of protoioclicle, or to reduce the 
daily nnmher of the pills. Under sueh eonclitions, inunrtions with mer
ct1rial ointmem are of great value. Salivation may be guarded against 
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by careful observation of the gums. At the earliest inclic3tions of ten
derness felt "'hen the teeth are firmly pressed together, or \\'hen direct 
pressure is made upon the alveolus, the dose should be diminished, or, 
if necessary, discontim1ed for a few days. 

It will usually suflice to administer one quarter grain three times a 
day for tbe first month, and at the expiration of this time to increase the 
daily quantity to gr. j. It \\'ill rarely be necessary to gire more than 
this quantity, although in some cases the full beneficial effects of the 
remedy mny not be realized until a lnrger daily dose is given. '!.'he mer
cury should be continned withont interruption-excepting for the reasons 
jnst given-for the first six months after commencing the treatment. At 
the expiration of this period it is a good plan to discontinue the proto 
iodide for two weeks, and then administer the ioclicle of potassium in 
doses of grs. x-xx or xxx three times a day for one month. This should 
in time be stopped, aml the pills resorted to for a period of two months, 
and so on, alternating these t1vo remedies to the end of the first year of 
treatment. For the first six months of the second year the alternation 
should be equal-i. e., one month of the potassium salt, ancl the next 
the protoiodide. For the last six months of treatment the iodide of 
potassium should alone be given. 

In addition to the foregoing it is of great importance that tonics 
should be administered from the commencement of the disease, ancl 
especially iu delicate patients. In carrying out this part of the treat
ment mnrh better results will be obtained in the altemate exhibition of 
several tonics rather than in the continued use of a single remedy. A 
preparation of iron, quinine, and strychnine on onP clay, given in the 
proper dose immediately after earh meal; an emulsion of cocl-lil·er oil 
with the hypophosphites of lime anti soda, each gr. j to the table
spoonful on tlie next day; and tincture of the chlol'ide of iron on the 
thircl day, will be found a conrnnient and useful method of rotation . 

\Vhen protoiodicle of mercury can not be obtained, the binioclide, in 
closes of gr. fn- to ,i.,., or bichloride of mercmy (C'orrosil·e sublimate), gr . 
• • .. ton to i'~· moy be substituted. 

If, for any reasons, mercurial innnctions become neressnry, proceed 
as follows: Take about a teaspoonful of mercurial ointment and rub it 
well into the skin of the groin and under the arms. Or sprearl the oint
ment on lint and apply it to these parts, holding it in place by lightly 
fitting clothes or bandages. It shoulcl be used only at night, ancl re
moved upon rising by washing with ll'arm water all(] soap. 

The hypodermir injection of corrosirn sublimate in the treatment of 
syphilis, while objectionable on account of the annoyance produced by the 
insertion of tl1P solution beneath the integument, may become necessary 
in certain patients ll'ho can not be brought under its influence in any 
other manner. 

The injections sho11ld be made under the skin of the back and with 
most careful asepsis. From gr. tir to -Jr of rmToRirn snhlimate may be used 
once or tll'iC'e a clay, watching the effect closely. A few minims of two
per-cent cocaine preceding the mercury will le,sen the pain. 
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In the treatment of the tertiary lesions of syphilis practically the 

same rule of practice should be adopted as just given for the second 

year following the appearance of the initial lesion. The employment of 

iodide of potassium in full closes hastens the ahsorption of the inflamma

tory proclucts of this stage, while the protoiodide destroys the potency of 

the \'ims. Both remedies should be administered in doses as large as 

can be borne without interfering with the functions of the digestive 

organs or producing any serious constitutional disturbances. 
In the treatment of gumma and the destructive cutaneous tertiary 

lesions met with in neglected cases large closes of iodide of potassium 

are imperative. The close should be gradually increased until either the 

ymptoms of iodism are present or the lesions disappear. As much as 

960 grains achy I 11ave employed with curatil·e effect. 
Inherited Syphilis.-The fmtus may become syphilitic from a syphi

litic father or mother. If pregnancy occurs within the first year, and 

especially in the first six months of the disease in the mother, the child 

becomes inoculated, either dying in 1dero, or, if carried to term, usually 

perishes within a few weeks after its birth. If, howernr, the disease is 

recognized and proper trPatment instituted, a more favorable prognosis 

may be made. 
In the second year after infection, if properly treated, a mother may 

bear a non-syphilitic child, although the chances are against complete 

immunity. During the third and each succeeding year, under judicious 

management, the prognosis is stiil more favorable. 
A female patient should be ad,•ised of the great danger of pregnancy 

within the two years immediately following inoculation. "\Vhen she bas 

been under constant and proper treatment for this length of time. ancl 

bas been perfectly free from symptoms for one year, the gravity of the 

clanger is diminished. If she has not been treated, she should under no 

circumstances be macle liable to pregnancy. In case such a woman 

becomes p1·egnant, she should be treated carefully for syphilis, ancl in 

this way the infection of the child may be moclifiecl, if not prevented. 

The virus of syphilis may he conveyed by the spermatic elements, 

ancl the embryo thus become inoculated.* The prognosis is more faror

able in proportion to the length of time which has elapsed after the 

initinl lesion, and to the thoroughness of <the treatment institnted. A 

syphilitic man should not beget a child within two years after the initial 

sore, nor at any later period unless thorough treatment has been insti

tuted and one year has elapsed since the clisap]Jeamnce of all symp
toms of the disease. 

S!Jmptoms.-The symptoms of speci1ic infection in the child manifest 

themselves usually within the first eight or twelve weeks after birth. 

Occasionally the disease is latent, and the symptoms clo not appear until 

*As hcretoro:c. stated. a non-syphilitic mother mny be inoculntcd from a s)·philitic child in 

~he act o( par_luntion. T~n.t _the mother is also subjected to the influence of this virus from carry

mg the offspring of~ syph1htic Ca~hcr. is proved by l'olfrs's lm1•, which i<:. thilt. a prc\·iouc:l)• healthy 

mother ~f such a C'lnld can nur,::e 1l without dnngcr of chancr-:? of the nipple nnd syphilitic infec

tion, wlule a non-!<yphilitic nur~e will become inoculated. 
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a variable period has elapsed. Even puberty may be reached before it is 
eddent. Excepting the chancre, the local lymphangitis and adenitis, the 
evolution of the symptoms of inherited syphilis is not unlike those of the 
acquired form. The lesions are cutaneous, mucous, and visceral. 

The macular or papular syphilide occurs in most cases, and may be 
distributed O\'er the general surface or confined to certain limits. It is 
usually first seen upon the abdomen, and from this starting point it be
comes more or less widely distributed. At the mnco-cutaneous margins, 
and in the folds of the skin where irritntion is greater and moisture 
exists, coudylomata are not infrequent, and are often persistent. Vas
cular, pustular, and tubercular syphilides occur in a certain proportion 
of cases. The tubercular form is rare. The pustular form (syphilitic 
pemphigus) indicates a low order of tissue Yitality, and justifies an un
favorable prognosis. 

Lesions of the mucous surfaces occur either before or with the cuta
neous lesions. Papules and excoriations (mucous patches) are found in 
the buccal cavity, on the tongue, fances, and pharynx. Fissures of the 
lips are not uncommon, and especially in the angles of the mouth. The 
infection of the mucous membrane of the nose and air passages leads to 
the distressing coryza and cough so often noticed in syphilitic infants. 
Gummata of the skin and of all organs occur in the same manner and 
with the same pathological significance as in the acquired form. 

Treatment.- The preparations of mercury antagonize the virus in this 
as in the acquired form of syphilis. The careful rnercurialization of the 
mother during pregnancy is important in preventing the development of 
the disease in its severer forms. Inunction with the ointment of mer
cury should be first faithfully tried in the treatment of syphilis in the 
newly born. One drachm of mercury to one ounce of lard is the pro
portion recommended by Brodie. This is spread upon a soft flannel belt 
and worn continuously around the patient's waist. The ointment should 
be renewed as needed. If the beneficial effects of the mercury are not 
secured by this method, the internal administration may be resorted to, 
but in no cas~ until after a thorough trial of the inunctions. The bin
iodide of mercury in doses of rlo grain, in combination with one quarter 
;;rain of the iodide of potassium, is addsable to begin with. The dose 
may he carefully increased if necessary. The nourishment of the child 
should be most carefnlly attended to, and it should have the benefit of 
pure air and comfortable surroundings. 



CHAPTER VI. 

LEPRO'Y, DTPHTIIER!A, TYPHOID, DISINFECTION OF EXCRETA. 

Leprosy.-Leprosy is a disease exceedingly rare in the United States, 
and in a practical work on surgery demands scarcely more than mention. 
It is caused by the Bacillus leprm, discovered by Ilansen in 1879. It is 
incapable of motion, appears as a slender rod with rounded ends, and 
closelv rPsembles the bacillus of tuberculosis. It is im·ariahly present in 
lepro;y, bnt is not as yet uni•ersally accepted as the specific germ of this 
disease. It is rarely found in the blood, exists in the skin, spleen, and 
liver, hut is more apt to be met with in the skin, especially around the 
end organs of the sensory ner>es. According to \Yarren, it is founcl 
within the epithelioid cells and occasionally within the leucocytf's. The 
disease occurs in two forms, the tuberculated and the non-tubereulated 

or anresthetir. It is difficult to dillerentiate one 
from the other exc~pt by the loss of sensation in the 
skin, which is a feature of the anresthetic form. The 
invasion of the disease is slow and insidious and may 
last for many years. It begins with a general feel
ing of depression, loss of appetite, pain in the hones, 
and progressfre prostration. Lesions of the skin 

are most marked . 'ruherculated leprosy is characterized by the appear
ance of nodules which are usually round in form and vary in size from a 
small shot to an inch or more in diameter. They are usually met with 
about the face, hut may occur on any part of the body. In the anres
thetic form the disease begins with the appearance of blehs of irregular 
arrangement, with marked hyperresthe$ht that lasts for a short time ancl 
is followed by loss of sensation. Up to this elate no method of treatment 
has been fonnd efficacious ancl the disease is considPrecl incurable. It is 
universally the custom to isolate those affectecl. It is more than prob
able that the advances made in the treatment of infectious diseases by 
the use of antitoxine will result in placing leprosy in the list of diseases 
that can be cured or pre,·ented . 

.Dipllt11eria.-Diphtheria is a specific, infectious disease, attacking 
usnally the mucons membrane of the respiratory trnct ancl hy iweference 
the surface of the tonsils, pharynx, fance$ , ancl larynx, and occasionally 
first ohsen-ed in the nose or naso-pharynx. It is capable, however, df 
infecting any mucous surface or any point of abmsion either upou the 
skin or mucous membrane. The ge~;' of this disease was recognized by 
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Klebs in 1883 and more fully demonstrated by Loeffler in 1884, and is 
kno""n as the Klebs-Loeftler bacillus. 

The Bacillus dipldlt!'rice exists as a small rod, generally curYed, with 
rounded ends, two or three µ. in length, with a diameter of o·s µ. 

According to Sternberg, bacilli from the same culture rnry greatly iu 
diameter and shape. One or both ends may appear S\\"Ollen or the cen
tral portion may be thicker than the ends. It is reproduced by fission, 
never by spore formation. It is clas~ed with aerobic, non-motile, and 
non-liquefying organisms. J\Iilk is given by Stemberg as a favorable 
medium for the growth of the Bacillus diphtlierfre, and he considers this 
fluid a dangerous medium for couveying the disease to the throat of 
children. It resists desiccation for several weeks, and, after being thor
oughly dried, may reprodtwe itself if a suitable pabulum he found . An
other organism almost identical with the bacillus of diphtheria, and prac
tically impossible of di!Ierentiation by the microscope, has been found in 
the mouth and tbrnat and described by LoeJller, Houx, and Yersin. 
Tllis pseudo-bacillus of diphtheria possesses no pathogenic property, 
hut when found, even if the constitutional and local symptoms of diph
theria are not p1·esent, it is ach-isable to treat such a throat or suspected 
region without delay with the strict antisPpsis employed in the man
agement of this affection. The toxic procl11cts or ptomaines of the 
bacillus of clipllthe1fa are absorbed by the Llood, and in sernre cases 
rapidly produce an intense amemia caused by the destrnction of the reel 
blood-corpuscles. It seems to exercise also a specific action upon the 
cells of the tissues, a!Iecting powerfully the nutrition of the nerve cells, 
hence the frequent paralysis which is associated with cliphtheritic sepsis. 
As given by Prof. "' elch, a ,·iolent mixed infection often occurs in diph-
theria clue to the passage into the blood of pyogenic cocci. · 

Symptoms.-The symptoms of diphtheria are local and constitutional. 
Tbe local symptoms consist of a characteristic nwmbrane wlrich in many 
cases is clifficult to clifferentiate from other non-cliphtllel"itic exuclates. It 
is usually located upon the tonsils, spreading from this starting point 
down along the fauces and into the larynx or upward into thP posterior 
nares anrl nose. -n'ith the cliphtheritic exudate there is uoually a pecul
iar odor ancl irritating discharge, swe1ling of the nearest lymphatic 
glands (snbmaxillar~', as a rnle), and a tendency to bleeding "here the 
membrane i$ becoming cletachecl. The membrane of cliphthe1fa is closely 
adherent to ancl incorporated with tlie superficial epithelia of the mucous 
membrane upon which it orgnnizes, while non-diphtheritic exudates, 
rest upon the epithelia and are easily 1·emovecl without the bleeding 
which foll ows removal of the trne diphtheritic membrnne. 

The diognosis can be cletermiuecl by the p1·esence of tl1e Klebs-Loefller 
harilln8, togetlwr witb the constitutional symptoms, the most positi,·e 
feature of which is the profound prostration in these cases aucl whieb 
is out of all proportion to the fe,•er and the local manifestations (Dillon 
Bmwn). The pulse is usually 1·ery rapid, but in certain rare and fatal 
rases it mav be slow. The tempemtn1·e usually rises hig;h, but may be 
nol'llrnl, and often subnormal, in rapidly fatal cases. The kidneys are 
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apt to be involved early in the disease, albnmin and casts appearing 
in the urine within the first fhe clays. There is occasionally an erup
tion of the skin, varying from a transient rash to dark-red spots or 
patches (maculre), due to extensive extrarnsation. 

In summing up the diagnosis, Prof. L. Emmet Holt concludes that
(1) Pseudo-membranous inflammation, if in the larynx, is almost in

variably true diphtheria-i. e., due to the Loe!ller bacillus. 
(2) Pseudo-membranous laryngitis following a primary pseudo-mem

branons inflammation of the tonsils, nose, or pharynx, is in the great 
majority of cases due to the Loef!ler bacillus. 

(3) Pseudo-membranous laryngitis following pseudo-membranous 
inflammation of the tonsils, nose, or pharynx, occurring as a complication 
of measles, scarlet fever, or influenza, is more frequently clue to another 
kind of infection, usually the streptococcus, than to the Loeffler bacillus. 

Treatnient.-Sermn tllerapy must be accorded the first place in the 
treatment of diphtheria. According to Holt, it is essential that a reli
able preparation be employed. I-le prefers that prepared by the New 
York Board of Ilealth or by Behring. It will keep for three to six 

Fm. GO.-Syringe for ~crnm injcetion. 

months without deterioration. A slight turbidity and some floccular 
deposit are always present in the sernm, but when it shows a milky tur
bidity or emits an odor suggestive of decomposition it should not be used. 
Serum usually comes in phials containing five cubic centimetres and is said 
not to be injured by freezing or extreme heat, but it should not be sub
jected to extremes of temperature if this ran be avoided, and should be 
kept in a clark, moderately cool pla 0 e. The most thorough asPpsis should 
be practfoecl in the injection of this serum into the fat and connective 
tissue beneath the skin. The apparatus to he used should be thorouo:hly 
boiled before each injection. A glass syringe (Fig. 60) with a piec~ of 
rubber tnbin~ attachecl and a good-sized 1iePdle capable of carryina the 
serum into the tissues, make a simple apparatus ~vhich ran he thor017ghly 
cleansed by boiling. Dr. Holt prefers to inject a small qnnntity of a 
concentrated serum, as it is much less apt to produce rash, joint 8"-ell
ings, etc., which larger injections sometimes canse. The close is to be 
measured not by the amount of serum, but by the nnmber of autitoxine 
uu~ts ~t contains. A c!Jilcl un~er two years of age should receh-e 1,000 
UllltS ma severe case aucl 600 m a m1ld case, repeating the dose in from 
eighteen to twPnty-four hours if no impro\'ement is seen, ancl a~ain after 
a si'?ilar interv>~l i~ nece~sary. A child .over two years of age shonld 
receive 1,000 umts ma mild case as an 1mtml close, a seconcl one beiuoo 
rarely necessary, and from 1,500 to 2,000 units in a severe case, repeaf. 
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ing the dose as above given. \Vith a concentrated sernm, 2·5 cubic cen
timetres (38 minims), gh-e l,000 antitoxine units. Formerly it required 
a third of an ounce oi Behring's serum to obtain this number of units. 

Pmf. JI. M. Biggs, of New York, bas collected over 13,000 cases 
treated by serum with a general mortality of eighteen per cent. Under 
older methods of treatment, the mortality rate \\as from thirty to sixty 
per cent. The most condncing argument in favor of the antitoxine 
method of treatment is to be drawn from a study of the cases of laryn
geal diphtheria, of which there were 1,256. In 652 of these no operation 
(intubation or tracheotomy) was clone. There were 128 deaths, in 48 of 
which laryHgeal obstrnction was i-esponsible for the fatal result. In 564 
there was clinical evidence that the larynx was i1nohec1, yet recovery 
took place without operation. Of the 372 physicians wl10 reported cases, 
350 recognized the efficacy of the an ti toxine in prernnting the extension 
of membrane into the lower respiratory tract. 

The following is a summary of Dr. Holt's conclusions: 
"1. The antitoxine sernm is essentially harmless. 
"2. To be of rnlue it must be injected early, at least during the first 

three days. Sooner in laryngeal cases. 
"3. There is no trustworthy e,·iclence that it injures the heart, the 

lungs, the kidneys, or the nerrnus system, but, on the contrary. much 
that it diminishes the clanger to all these by the diphtheritic poison, 
when it is used early and in sufficient doses. 

"4. Properly gheu, it neutralizes diphtheria toxn:'mia, and controls 
pseudo-membranous inflammation due to the Loefller bacillus; but it has 
no effect upon general septicremia, nor upon pseudo-membranous inflam
mations due to streptococci like most of those occuning with measles 
and scarlet feyer. 

"5. \Yith the antitoxine, cardiac stimulants are to be 11sed as for
merly whene"er required by the condition of the pulse. Young and 
intractable patients may be more injured than benefited by any form of 
local treatment. For others, nasal injections of a warm salt solution (for 
cleanliness only) are to be recommended in nasal and nasopharyngeal 
cases. 

"6. Every child exposed to diphtheria should receive an immunizing 
dose of the sernm, from 100 to 300 nnits being gh·en according to the age 
of the child. 1'his will usually afford protection for at least a month ." 

Inlllb(l/ion .-In surgical interference for tracheal or laryng-eal stenosis 
resultin~ from diphtheria intubation bas practically snpersecled the 
operati.;'n of trncheotomy. \Ye are indebted to Dr. Joseph O'D"'yer, of 
New York, for this brilliant innO\·ation. According to Drs. O'Dwyer 
and \Y. P. Northrup, of New York, in addresses made before the 
British Uedical ,\ssociation in 1894, "the indications for intubation 
are a progressive and unremitting dyspncra which allows any consider
able part of the posterior portion of the lnngs to become irninflated, and 
when the labored breathing begins to produce sensible exhaustion. 
"Then intubation is to be performed wind the child from chin clown in a 
light blanket, shoulders, arms, and hands inclndecl. Pin the blanket 
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closely about the neck without making a bulky roll to interfere with 
depressing the introducer handle. In this way the elbows a re pinioned 

to the sicle and the bands are held 
across the abdomen . The attendant 
holding the child sh onld sit in a 
straight chair bolt upright, the child 
in her lap. and both facing the oper
ator. The attendant grasps the 
child's elbows firmly, clasps its legs 

between the knees, securing thecbilcl in a firm grasp, immobilizing it 
without interfering with the expansion of the chest. The position of the 
child should be as though it were suspended from the top of its head. 
Another assistant stancls behind the nurse ancl grasps the child's head 

' Tu hes. 

between his bands in order to hold it firmly, and when 
the gag (Fig. 61} has been inserted includes it witLin 
his grasp to insure its steadiness. The operator, sitting 
squarely facing the child, inserts the gag, opens the 
mouth widely, and gives the handle to the 
assistant. \\' ith the introducer (Fig. 62), .,,, ..... J 

armed with the tnbe of proper size,* already threaded, the 
operator inse1'ts the index linger, hooks up the epiglottis, 8 _ 12 
crowds his fin ::;er to one side, passes the tube beyoncl it until 
it engages in the chink of the glottis, elevates the handle, s -7 

and gently presses the tube clown till the heatl is within the 3 _-i, 

box of the larynx and the introducer lies crowded upon the 
tongue. Ile then, with the trigger, loosens the obturator, 
holds the tube with the left inclex finger while withdrawing 
the obturator, ancl with a gentle thrust presses the tnhe's 
heacl well into the larynx and removes the fiuger and gag. 
Always keep the introducer in the micldle line, otherwise the 
obtnrator will pinch in the caliber of the tube and draw the 
tube with it as it is withdrawn. The handle of the introdnrer 
should be held most lig-htly between the encl of the thumb 
ancl finger. In this way it is impossible to nse enon1'h force 

*Dr. O'Dwrcr':; dir<'ction<; nrn ns The tubes nrC' or \·nriou!'i ~izr-;. nnd 
are con<;tructt•;I on n sc;1\e (Fig. 63) like the urctlnnl sournl.;;, No. 1 io; Fm. fl3. -
intended for a chi I cl <'i~hlt>en montho; ohl, or le:<.;;: )\o. 2, bcl ween rig-htC'l'll months Sl'ale, 

::::~:::~~:!~:~'.'..•;:~:.:il;~~:,::
1

i~:t~'.,:~::£~:~~,~:,~i·~;::•~:~f:::~£~;:;;;:~~~:~: ~,:,~ ~;';;,:dn::,r.~'.'~': 
object bein~ M rt>move !he t.uhe :-hould it be found to hnxe pa,..,..c1l into the (l',.;ophn~us in.;tcnd of 

~: .. ~~>~i"i':;~·of ·:~~t~~:~~:::~~:l~~ct ~~l~c·~~::~~~c~'.ga~;~v1:~:~!~ i~~~~;!~u~i1:~. in~trumcnt, to pre\·~nt tlrn 
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to make a false passage. It is easy for a right-handed operator inad
vertently to carry his handle to the left of the rhil<l's middle line 
Everything depends upon the coolness aml skill of the operator and 
the absolute quiet of the child, who must be firmly and immo,·ably held. 

"Should the first attempt fail, it is better to make repeated short at
tempts than one prolonged pfiort. When the tube is p•·opel'ly lodged in 
the larynx, there will be some rattling on the first reHpiration and sub
sequent cough and expectoration. 'l'be cough argues well for the sensi
tiveness of the parts, aud the gag may be removecl as soon as the tube is 
in place, but the thread should remain until all obstruction to breathing 
has been overcome and the physician is assured that the1·e is no partially 
detached false membrane in the trachea below the tube. An expert 
operator can remove the thread in the course of ten or tll'enty minutes, 
but since the removal of the tube requfres a good deal o[ skill, it "-ould 
be better ordinarily to lea,•e the thread in for the purpose of removing 
the tube when the time comes. Children with teeth, ho\\'e,·er, are apt 
to chew the thread in two unless it is sunk clown ancl buried between 
two teeth. 

"'l'o remove the tube when the thread is not left in, the child shou ld be 
held in the same position as before; carry the left index finger past the 
epiglottis, h ook it up, rest the tip of the finger on the ar,vtenoicl carti
lages, ancl carry the extractor point to the encl of the le[t index finger; 
ele,·ate the handle so that the point ll'ill be clirectecl for"'ard from the 
left index finger on the arytenoid into the aperture of the tube. The 
guard screw of the extractor lever should be carefully set to amid in-

jury to the tissues in case the extractor jaws should be 
opened by mistake in the so[t parts insteacl of in the tubes. 
As to the time of removing the tube, it depends upon the 
age of the child ancl the condition of respiration as af

fected bv the disease; the average is about five clays. Shoal<! a pierP of 
fal8e m;111brane he loo,ened, which is rharncterized h~· a croupy ro11gh, 
rattling clue to obstruction of outgoing air. ancl other symptoms of 
threatPnPcl asphyxia, the tnbe shou ld be removed al on"e." 

"Feeding a child after intnbation is the great diffirnlt~'· \Yhen the 
pffnrt of Sll'allo"~ng is arcompaniecl by strangling, the chilcl should be 
laitl with the head lowered so that it swallows uphill , as any llnicl 
"'hich gets into the tube during the act of swall owing quickly runs out. 
The child should be feel either with a spoon or a nursing bottle." 

~on:.-1\ consirlcrntic-.n o[ the bnC'iJ1Us of typhoitl fon•r flne<i not C'OlllC within thC' domain of 

~,1.~·fri~~:1~::.~:.:1,~~!~r~11;r~l~:~~c~t:c~:i~:~x~:; 1~:1::~.~i!~c<~ut:;~~ i~h~~ro~c:~ ~~<':r;~!~~d i~c~
1

!;cc;~~ 
tbermul <lcatll point or this org:rni:,m is 56 C. (138·8 F .) in streaming "team. 
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D1s1.sFECT1os OF ExcRETA.-Under cert11in conditions, the surgeon mny be cnlled upon to 
ad,·be in the disposition of infectious excreta: the db,charges of dysentery, tuhcrculosi~, diphtheria, 
yellow fe\'er, scarlet fever, typhus nnd typhoid patients; the Yotuited mnlter in cholera, diphtheria, 
yellow fever, scarlet !en~r; the :::;putum in tuberculosis, diphtheria, scnrlet fever, and pneumonia; 
and the urine of nil patients with infectious diseases. The mo::.t cllicncious method is by burn. 
ing. and if this enn not be done, the next bc::.t thing to be <lone is to pour boiling water," in 
quantity five or ten times grci1tN. upon the material to be {li!<iinfectcd. Chloride of lime of the 
best qunlit~· (which :--hould yield twcnty-fhe pn cent of arnilublu chlorine an<l which costs about 
one cent a gu.llon). is an excellent disiurecrnnt. Distilled or pure w1~tcr (six ounce!; to one gallon 
of water mu.kcti a proper solution). One qnart is necessary to disinfect each rectal <liticharge. 
Expecto~ated matter should be <l1schurge<l into a vc~cl filled with thiti solution. 



CHAPTER VII. 

StJRGICA L DRESSlN(:S, ASEP$IS A:XD AN'l'ISEPSIS, STERILIZATION OF 
MATERIAL, OPERATING ROO~r, INSTRUMENTS. 

Asepsis and Antisepsis.-The materiafa used in the performance of a 
surgical operation and the after-treatment form au important part of 
the sul"geon's outfit, and the methods of preparing and preserving the 
apparatus needed for dressing wounds in the aseptic and antiseptic prac
tice of to-day deserves most careful considemtion. 

This practice, which embodies the great principles of cleanliness and 
carefulness, is so well established among the best surgeons in America 
and Europe that any argument in its favor, as compared with the 
methods of one or two decades ago, is unnecessary. 

Ligatures ancl S1ttures.-Catgut, silk, silkworm gut, kangaroo or 
deer tendon, and silver wire will rneet every requirement in tying vessels 
and closing wounds. Catgut has practically superseded all other sub
stances as a ligature. The conditions wl1ich would justify the applica
tion of a silk, metal, or any non-absorbable ligature to an artery are 
rarely present. Strings or cords made from animal tissues, as buckskin, 
ox aorta, nerve, tendon, and whalebone, known under the general name 
of" broad ligatures," harn been successfully employed in the occlusion 
of the larger Yessels, but their use is limited in comparison with that of 
the violin strings, which are easily obtained, prepared, and pr~serrnd, 
and are, moreover, cheap. 

Preparalion.-Commercial or nnpreparecl catgut can now he secured 
in almost any •nrgiral supply or drng store, and should be selected from 
the sizes marked 00, the rnry finest, to as high as No. 12. The sizes for 
ordinary use are Nos. 0, 1, 2, 3, 4, and 6. No. 0 is fine enough for the 
ligation of the smallest vessels and for sutures. Some surgeons, 
however, prefer No. 00 for these purposes. No. 6, on the other 
hand, is too large for sutures, but ma.v be used with ailrnutage 
in tying large vessels, as the iliars and snbrlavian and the cord in oper
ations for castration. For ordinary pnrposes the sizes above this are 
not req nired. 

It is always best, when po~sible, to secure sntnre material from mann
factmers who have all the facilities for its thorough sterilization. Of 
late years I have been using 1Yith great satisfaction that prepared by 
Uessrs. Van ITorn & Ellison, of Park Avenne and Forty-first Street, New 
York citv. Their method is as follo11·s: 

Remo"ve the small threads which are tied around each btrnch of cat 
79 
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g ut ; place it in a bottle or jar containing benzine, in which it is to soak 
ten cfays and for the very larges t sizes two weeks, in ordel' to r!'mo.e the 
fat and oily matter ; then wash it well in purified ether (Squibb's) until 
all traces of benzine have disappea red; wind loosely on stel'ilized gla's 
reels ancl tran::;fer to n strong glass jar haxing a cover which can be 
tightly closed by a clamp. This jar shollid contain ninety- five-per-cen t 
alcohol, and is then placed in a steam-pressure stel'ilizer and boiled for 
one hour at a temperature of 215° l<'. R epeat this boiling in ten hours in 

Fm.G5.~Caseof:;uturebottlc.s. 

absc•lute alcohol, then trnnsfer the gut to the final receptacle, containing 
absolute alcohol. 'fhe small bottles (Fig. 63), which barn been previ
ou;;ly sterilized, hold from fifteen to twenty feet of catgut. \\' hen 
placed in thi s final receptacle they are sterilized in a dry-heat sterilizer 
at a temperature of 250° F. for twenty rninutps, and immediately sealed 
upon cooling. Frequent strict bacterial tests ha ve been made upon this 
mate rial, and it has been found pure. In the room in which aseptic ma
terial is prepared thel'e should be no dnsl. By running a strong steam 
atomizer through the room an hour or two befol'e exposing the clean 
material all dust will be precipitated. It is well to handle the material 
with stedlized instrumen ts rather tban with the fingers. 

My own method of preparing sutnre material is as follows, ancl it is 
always preferable to prepare small qnantities at a time: " rhene,·er it is 
exposed to the air or touched, as when a porti on of the contents of a 
bottle has bean used at an operation, it shou lcl be again Merilized before 

F10.ll6.-Sculcdtubeofcutgut. 

it is usecl by boiling in absolute alrohol 
for forty min11tes. As the infection, if 
present, is on ly on the surface, it cloes 
not require longer treatment. SPlect the 

proper sizes of raw catgut (ord inary violin •!rings) and soak in bPn
zine for six clays. If benzine ran not be hacl , soak in Squibb's ether 
fur four clays. " Then benzine is used, wash the catgut in pnre ether 
until all traces of benzine ha,·e been re111orecl. \Yhile the catgut is 
soaking it should be agitated occasionally to aid in freein,,. it from 
fat ancl impurities. Tra nsfer the gut to a clean wide-moutl~ed bottle 
filled with absolnte alcohol and boil in a water bath fo r four hours as 
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follows: Place a folded towel in the bottom of an ordinary asparagus 
boiler (l"ig. 67) or any Lltensil nsed for boiling, and stand the bottles on 
this : a toothpick or bit of woocl should be put alongside the stopper 
to give vent to the alcohol vapor and prevent 
explosion. The water iu the boiler ueed not be 
more than three or fonr inches in depth. As 
alcohol boils at about 170° F., it is not neces
sary to bring the water to the boiling point. 
The bottles shoukl be sealed when cool. Catgut 
shoulcl always be kept in absolute alcohol, aml 
it should be reboiled after a bottle has been 
opened, for reasons above giveu. It must be 
remembered that ordinary alcohol as purchased 
contains about fifteen per cent of water which 
ruins the tensile strength of the gut. Su<'h al
cohol can be made approximately absolute by 
breaking up in it pieces of gelatin, which rap
idly absorb the water. After the gelatin swells 
with the absorbed water, the alcohol cau be 
poured of!'. A better method, however, is to 

Fm. 117. 

filter the alcohol through powdered anhy'drous sulphate of copper. 
This is prepared by baking ordinary bluestone in an oven until it loses 
its water of crystallization and crumbles into a fine powder. Deer and 
kangaroo tendon sutures and ligatures reqnire the same method of steril
ization as catgut. On account of the larger size of this material, it re
quires longer submersion in benzine and ether. 

Cliromicized Gat,qut.-The introduction of cl0er and kangaroo tendon 
sntmes has lessened the need of chromicized catgut, but in rertnin emer
gencies it may be requii·ed. The following formula of Messrs. Van Horn 
& Ellison is recommended. The gut is prepared with benzine and ether, 
as given above, washed in absolute alcohol, and thoroughly dried, it 
being very important to remove all moisture. It is then cnt in lengths 
of two yarcls each ancl wonnd on small glass reels, and allowed to soak 
for thirty or forty honrs, according to the size of the threads, in the fol
lowing solution : 

Mix. 

~ Bichromate of potash. 
Carbolic arid .. 
Glycerin. 
Alcohol.. 
Distilled water . 

.. gr. jss; 
. .. gr. x; 

gr. x; 
3 ij; 
3 vj. 

It is taken from this solntion and dried very slowly at a temperature 
ne1•er ltiglu'r tltan JJ0° Ji'. for at least three da,vs, and then boiled in 
absolute alcohol for one hour, as given before in the preparation of plain 
catgut. The reels are next placed in bottles containing absolute alcohol 
with fifteen grains of glyrerin to each ounce. 'l'he glycerin prevents the 
gut from getting too bl'ittle. Catgut chromicized in this way will remain 
in the tis. ues from twenty to thirty clays. 

6 
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Silkworm gut should be boiled in water for an hour and transferred 
to Jong glass tubes, longer than the length of the gut to pre,·ent bending 
(Fig. Gtl). Tliese tubes are open at one end and contain two per cen.t of 

~ carbolic acid in alcohol. They should be ster1hzecl 

Fm. GR. Fm. 70. 

in the drv sterilizer in the "''me manner as ad rised 
for catg1;t and silk, and then sealed. -~ read!J 
111elliod for sterilizing silkworm gut is to wrap as 
mnch as will be needed for the operation in a towel, 
and boil it well until nee<led. 

The most thorough method of sterilizing all 
forms of silk suture material is by steam at fifteen 
pounds pressure for thirly min11tes. It is clone by 
winding silk loosely on glass reels. Place these in 
a glass tube open at both ends, the opening being 
filled with plugs of cotton, which will allow the 
steam to circulate freely through the t11be. They 
are put in the sterilizer and subjected to pressure 
a' above. Since all surgical silk contains impuri
ties, it should be boiled in alcohol twenty minutes 
in order to remove them. It is then transferr~d to 
the final bottles, which contain alcohol, and which 
are then pL1t in the dry sterilizer and sealed. Iron. 
dyed silk can not be treated in alcohol, as it dis
solves the color. It should be boiled in water. This 
material is best kept in a solution containing twenty
five per cent boiled absolute alcohol, three per cent 
acetic acid, and two per cent c:nbolic acid. 

In ordinary practice silk can be sterilizPd by 
boiling in an ordinary asparugns boiler for one or 
two hours. It should he kept in 
closed bottles in ahsohLte alcohol 
(Fig. 60). In doing intraperitoneal 
work, as an additional precaution, 
the needles to be used are threarlPd 
with the silk and are run two or 
three times in a towel, the towel 
carefillly folded and placed in the 
boiler and boiled "ith the instrn
ments, to be taken out when needed. 

In 1ike manner silkworm p:nt and sih·er wire rnny be 
rendered sterile at the time of operation. 

Gauze, cotton, and dres•inf(s are best sterilized by 
steam at fifteen ponnds piessure fot· tl1irty minutes. 

Silver wire may be readily sterilized by passing to a 
reel heat through an alcohol flame or hy boiling. F,.,, "" s;tk-l•ot1le. 

Sponges. - i\lost surgeons ha,·e clis<'arcle<l marine 
sponges in faYor of !(anze mops, which can be boiled and are inexpensire. 
\Vben used a good quality of soft, close-mesh sponge shollld be selected. 
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Sand ancl calcareot1s matter are removed by pounding the sponge on a 
hard surface with stick.. This should be clone carefully. The sponges 
are then pla!'ed for twenty-four hours iu a weak solution of hydrochloric 
acid-one half ounce of acid tu a pint of water then re11101·ed, squeezed, 
and washed in warm water until all free acid is remo1 ed; then steeped for 
balf an hour in a solution of permangauate of potash, thirty p;rains to 
a pint of water, washed thoroughly in plain watPr, and placed in the 
following solution: llyposulpbite of sodium, 
live ounce.-;; hydrol'hloric acid, one ounce; 
water, two pints. Allow to remain for two 
hours; remove and place in running water 01· 

rinse thoroughly in warm water until all trace~ 
of the last solution are removed . They should 
tben be kept dry in sterile glass jars. 

F10. 71. 

Sponges should not he kept in bichloride. 
Carry them wrapped in rubber tissue and in
side the sponp;e bag. They may be sterilized 
by the above process after use in a clean case, F1«. ;2. 

but should always be thrown away after use 
in pns. The cheapest and probably safest sponp;e is a mop macle of 
sterilized 11anze-a dozen thicknesses of the gauze <'llt in convenient sizes 
and hemstit<"hecl around the edge. These are to be boiled in the steril
izer before the operation. Pads macle twel"e inches square are useful in 
abdominal work. 

The sporige bag is ma.de of cloth, lined with rnbber, and closes with 
a dmw strinp;. Tlwse bags can he thoroughly cleansed anc1 washed with 
bichloricle. Gauze, cotton, safety pins, rubber adhesive, rubber tissue, 
band brushes, etc., !'an be carried in this way. 

Irrigators.-A mbber bag, capable of holc1in11 at least two quarts. 
with an exti•a long- tube attached, makes a p;oocl irrip;ator. The ordinary 

~~1~:~~~tl;~;~~:o~::r~1:~)t;1;~et ,;~;~~0i~e;;.e~;,~l~~e.01 ?;~e ~1~~=11~n s~~:~l 
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be of Hmooth glass, sufficiently heavy to resist brealrnge, about five or six 
inches Jong and not more than a quarter of an inch in gross diametPr, 
slightly pointed, with a lumen of an eighth of an inch. An emergency 
irrigator is shown in Fig. 72; it is made hy phwing a perforated cork in 
an ordinary wine bottle, fitting a piece of gh1ss tube, quill, or cane, to 
which rubber tubing is attached; the bottom is broken in and a string 
netting thrown arottnd it for suspension. \Vhen no irrigator can be had, 
solutions may be poured on to a wound from a pitcher or cup. A ready 
method for continuous irrigation is shown in Fig. 73. It consists of a 
bucket suspended over the part to be irrigated in which the solution is 

placed, out of which is allowed to descend a piece of cloth loosely 
twisted, one encl being in the bucket of solution, which, by capillary 
attraction, drips continually. 

IJrains.-As a rnle, aseptic wounds in which luemorrhage has been 
properly arrested before the application of the clre,sing will not require 
drainage, and since the presence of a drain invites infection it should be 
avoidecl if possible. \Vhen necessary, a twist of sterilized catgut, as is 
shown in Pig. 74, will answer every purpose, the sernm or even slight 
oozing finding its way into the dressing along the threads. '!'he twist 
should fit loosely in the wound of exit, since it may hy swelling com
pletely occlude it ancl prevent drainage. or .. asionally, however, it is 
essential to use rubber tubing. Two qualities are required-soft and 
lrnnl. \Vhen possible, the soft-rubber tubing should be employed, as it 
gives less discomfort to the patient; but where any pressnre may be 
exercisecl upon the tube, the white, stiffer rnbhP1· should bf used. It 
may hf' perforated, as shown in Fig. 75, or not, as may be demanded. 
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Rubber tubing can be absolutely sterilized by boiling for half an hour or 

an hout· before using, and the piece to be used should be placed in the 

sterilizer and boiled when the silk ligatures and instru
ments are pu L in before the operation is begun, and 
only taken out when they are to be used. 

Protectice. - Thin rubber tissue or oil silk is often 
advantageously employed to protect the wound from 
the atmosphere ancl to prevent evaporation from a wet 
dressing. Rubber tissue is to be preferred and should 
be kept in a cool, dry place. It should be dipped in a 
1-to-1,000 bichloride solution before it is used . It is 
not applied next to the skin, for a solution of this 
strength would produce dermatitis, but should be laid 
over the dressing. 

Gauze.-Carbolized gauze is now no longer used, 
and the simple sterilized dressing has practically super
seded the sublimate gauze. To prepare cotton doth to 
be used for dressings, take a bolt of cheese cloth and 
cut it into pieces one or two yards long; place in boil
ing water for two or three hours ; rinse in cold water 

and soak in liquor sodii cl1lorinatre (one Fw. 74 Foo. 7s. 
part to five of water) for twenty-four hours. 
Rinse again in clear water and fold the gauze away in towels 

in a clean drawer. "\Yhen about to use the gauze for a 
dressing it is placed in the sterilizer and boiled. lf a dry
heat sterilizer is at hand, it should be placed in that and 

subjected to a high degree of heat. 
If bichloride gauze is required. plain sterilized gauze 

should be dippecl into a 1-to-3,000 solution of bichloricle and 

squeezed as dry as possible before using. \Vhen bichJoride 
gauze is brought into contnrt with the skin 1 however, it is 

so irritating that its nse has been practically discarded . 
.Absorbent ~o/ton is so difficult o[ preparation that the 

practitioner is obliged to buy it as prepared for the market. 
It can be sterilized as heretofore given. ThP ordinary ab
sorbent cotton of the surgical market is not to be com
mended and should always be rPsterilized. This material 
forms such an important part of a surgical dressing that 

it should be prepared with great cai·e. None should be 

used that has not been submitted to heat sterilization after 

manufacture.* 
Syrin.r;es, .Aspirators, and Il!!podermic Needles.-Jlypo

clermic needles should be sterilized after each insertion. 

They can be boiled in a teaspoon in the flame of a candle or gas jet before 

and after use, and this precaution will save any possible infection from 

this source. An aspirating needle should be passed through the flame 

* l prefer the urticle obtained from Van fforn & Ellison. 
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of a spirit lamp or thoroughly boiled before and after being used . 
\Vhen used in a pus case, the whole syringe should be boiled for at 
least five minutes. This process is not Yery destructive even lo hard 
rubber. If the washers become too brittle, they can be replaced. A 
reliable syringe, wholly of metal, which could be perfectly sterilized is 
greatly needed. 

In every operating bag two or three hypodermic syringes, an extra 
aspirator, two or three hard-rubber syringes with delicate nozzles (Yagi
nal syringes), a six-ounce glass barrel syringe with hard-rubber finishings 
for injections into the bladder or flushing wounds when necessary, and a 
soft-rubber fountain syringe for general i rrigation, shou ld be carried. 
In an emergency a fountain syringe can be used for saline transfusion. 
lt should always be boiled for five minutes before being put to this last 
lHlrpose. If a glass medicine dropper or the cannla of the pocket-case 
trochar and canula is attached to the end of the tubing, a very simple 
apparatus for intra-venous saline in jection is at hand. The solution 
should be used at a temperature of Jl0° to 115° F .. registered by a ther
mometer attached to the irrigator. "As hot as the hand can bear" is an 
ordinary test for the safe temperature of the solution for ·'transfusion," 
which holds approximately a level teaspoonful of chemically pure salt 
to a pint. of boiled and filtered water. Absorbent cotton is a ready and 
excellent filter ma terial. 

All solutions for hypodermic injection, sucb as morphine, cocaine, 
strychnine, etr., in distilled water develop a fnngns in a short time, 
which invites sepsis. If they are made, howe,·er, in a saturated solution 
of boric arid, this fungns does not cle,·elop and the solntion remains 
aseptic. Satumted boric acid should be kept on hand, and is easily 
made by placing half a pound of ordinary boric add in a half-gallon 
bottle filled with boilecl water and shaken until saturaterl. Cocaine 
sbould be kept in a cool spot, for at a temperature bigher than 60° F. it 
begins to lose its amcsthetic property. 

Catheters should be carried dry in a screw-rap bottle. They cnn be 
boiled without mnch damage if of pure rubber, and there is no other wav 
of thoronghly disinfecting them. They should be lnbricated always with 
glycerin, which is sterilized in the process of manufacture. 

Va_seline for surgical purposes shonld be carried in closed tubes, the 
quantity to be used to be compressed out of the tube as reqL1ired. 
Open jars in which the finger or instruments are thrnst are qnicklv in-
fected and remain so. • 

Needles after being polished should be carried in absolute alcohol to 
prevent oxidation . 

Antiseptif's.- In antisepsis preparations of ""'rcnry stand at the 
head of the list. Sternberg's experiments show that the binioclicle of 
mercury is actively antiseptir in a propottion of 1 to 20,000 in distilled 
water (or clear water free from lime salts); mercuric chloride (birhloride), 
1 to 15,000; protoioclic1e, 1 to 10,000. The mercnl"ic chloride (corrosive 
sublimate) is most commonly usecl, and should answer every purpose. 
It can be obtained in tablets containing fixecl proportions, to be mixed 
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with water as needed, one tablet to one pint of water gil'ing a 1-to-1,000 
solution. The stronger solutions(! to 500 and 1to1,000)are rarely used. 
except for disinfection of the hands before an operation or to pre,·ent 
infection of the operator when exposed to a poisonous wound. Subli
mate irrigations are much less used now than formerly, but I do not 
think they should be altogether discarded. "'hen tluslling a wounu a 
stronger solution than 1 to 5,0UO is rarely employed, and even then pre
caution sl1ould be taken to thoroughly remove all moisture by sterile 
sponges or gauze mops. For irrigating broad surfaces ancl in large 
cavities, such as tho pleural cavity in empyema, sterilized normal salt 
solution is preferable to a bichloride solution; this is made by dissolving 
a clrnchm and a half of salt in thirty-three and a half ounces of boiling 
waler (a l1eaping teaspoonful to one quart). A l-to-1,000 solution of 
bichloride of mercury will destroy the spores of anthrax after se,·eral 
hon rs' exposure. Stronger solutions are therefore indicated iu operations 
where spores exist, as in the removal of tuberculous glands which have 
undergone cheesy degeneration. In the presence of ordinary pyogenic 
cocci a l-to-J,000 solution will suffice. 

Permanganate of potash is antiseptic in a solution of 1 lo 285 parts. 
Alcohol is not to be relied npon under any conditions as an anti

septic. 
Pyoktanin destroys the streptococcus pyogenes and anthrax bacillus 

in a 1-to-1,000 solution. The deep-blue staining which it causes renders 
it ,·ery objectionable. 

Iodoforni is very slightly antiseptic but when made ste1·ile it aids 
in wound antisepsis by absorption of the moisture necessary to the 
proliferation of the septic organisms. The following method of steriliz
ing iodoform will rencler it a safe agent: Take the c1-ystals known 
in trade as "non-conglutinating," place in a glass bottle ancl cm·er with 
a 1-to-500 bichloride solution; allow this to stand forty-eight hours, 
occasionally shaking it. After the crystals have settlPd to the bottom 
all adulterated matter will float on the surface ancl may be removed hy 
pouring off the supernatant liquid. \\'ash off the bic·hlol'ide hy shak
ing in distilled water that has been boiled and allowed to cool; pour off 
the water ancl dry the iodoform slowly in an oven "ith mild heat. 

In making iodoform gauze the crystals are rnbbed into the sterilizeil 
p:anze by the hand, using by preference a clean sterile board or glass 
table. In abdominal surgery I would recommend the use only of fresh 
gauze made by a reliable firm. 

J:kdcwilide, a roal-tar product, is now extensi,·ely nsed in surgery 
and seems to be likely to replace iodoform. 'J'lw disagreeable and pene
trating odor of the latter renclers it always objectionable. Dr. L. Lof
ton has employed tl1is agent extensively in the treatment of chan
Cl'Oid, herpes, ancl ulcers. Burns of large area were thickl.1' spl'inkled 
with powderecl acetanilide every three clays, over this sterile gauze and 
cotton batting, without toxic effect and with great satisfaction.* 

*"Southern Med. Record," April. 18U6. 
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Operating Room.-A clean room free from dust, good light, and a 
generous supply of fresh air are of the first importanc<>. The light, by 
preference, should fall upon the operating table from a point above the 
level of the patient. A skylight, or a tall, wide window are best. At 
night, electricity, gas, lamps, candles, or torches, mentioned iu the order 

of preference, may be used. The temperature 
of the room should be rather above that which 
is conducive to the comfort of the operator and 
his assistants, to prevent the loss of body heat 
from the patient, often necessarily exposed, and 
at times deprived of normal heat by hmmorrhage 
and shock. Moreover, in the event of asphyxia, 
it may be imperatirn to introduce suddenly fresh 
air from open windows, which wonlcl lower the 
temperature to a dangerous degree if the room 
were not properly heated. In all operations the 
patient's legs and arms should he wrapped in 
warm clothing or cotton wool, and all parts not 
necessarily exposed kept warm. The room 

FIG. 77.-Ad~~!~~Jc c,pcrating shonld be large enough to hold the apparatus 
and permit free, prompt movements of the as

sistants. The floor should be of wood or some hard material, not porous, 
and never carpetecl; the walls and ceiling clean and free from unneces
sary drapery. \Vhen dust prevails, a steam spray should be run for an 
hour before tl1e operation is begun, to precipitate the dust and clear the 
atmosphere. Beside the operating table there should be two or three 

F110. Tti.- ThcN1.;<lofik ndju:-tahlcopt·rntingtablc. 

small side tables covered with clean sheets to hold instruments, trays, 
dressings, etc., ancl an adjustable stool (Fig-. 77) is a romfortable arressory. 

Jn the selection of an operating table, it will acld greatly to the com
fort and con1·pnience of the operator if it is ndjustable, so that its snrfnce 
may be raised or lowered. It is often essential to have one end of the 

table elevated considerably more than the other in certain operations. 
The Nedofik operating table (Figs. 78 ancl 7!l) I have found of great serv-
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ice. lt can he raised and lowered at will, and can also be ele"ated at 

either end when required, as in operations for hernia, hysterectomy, or 

when collapse occurs from cerebral amcrnia. 'V hen not iu use as an 

F10. 7!J.-The same ndnpwl to the Trendclcnburg J>Obturc. 

operating table it can be lowered so that it takes np the minimum of 

space. "'hen a portable table is required, the apparatus devised by Dr. 
,V. R. Pryor will prove very satisfactory. It can be folded up as shown 

in Fig. 80, and can read ily be adjusted to tbe horizontal position (Fig. 81), 

which mn be changed with the patient upon it to the Trendelenbnrg pos

ture or any desired elevation. An ordinary kitchen or dining table, five 
or six feet long, or two smaller tables placed encl to end, covered over 

Fio. 1:'0.- Prof. W, R. Pryor's opcrntin!;' frame folded for transportation. 

with several layers of blonkPts or comforters, and over this an oilcloth, 

makes a useful operating table. ,\plain inch plank, six feet long ancl 
twenty or twenty-two inches wide, and two wooden benches or horRes 

such as carpenters use, of proper l1eight, will suffice. 
Trays for holding instruments shonlcl be made of porcelain or agate 

ware, about two inches in depth and of a length to snit the \'arious in-



!10 A 'l'EX'l'-BOOK ON SUHGElff. 

struments (Figs. 82, S:J). 'l'hese trays should have a tnrnell corner for 
reallily emptying the solutions, and should be made iu g radually reduced 
sizes, to lit one within the other, for compactness in carrying. 8everal 

F10. 81.-The ~ame in po!;ition for orJinnry u,.NI 

pus basins (Fig. 84) are essential in case of vomiting or for catching fluids 
from wounds or a(ter inigation. Fig. 85 representH a suitable side stand 
and small outfit for an operating room. A number o( bowls and pitchers 
of porcehin or glass for holding solutions should be on hand. The 

dressings ancl ganze to he employed shonld he pnt into the steri lizer and 
boiled un til requirecl. Iodofonn or aretanilide ganzp an<l cotton battino
can not be macle wet, therefore they shou lcl all he rare(nl lv sterilized 
by the manufacturer and protected from infection by the surgeon. 
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Fio. 85 
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Preparation of llie Patient.-Tbe physical preparation of the patient 
will be dealt with in the varions operative proceclureH given. The sur
geon and assistants should labor by every means to dispel anxiety; ewn 
the question as to whether a favorable prognosis should be made known 
to the patient should be determined by circumstances. The professional 
obligation may be discharged when the nearest relatives or friends are 
informed if the tempemment of the inclividnal is such that great depres
sion would probably follow the knowledge by the patient of impending 
disaster. In such a case it would be wise to withhold a grave prognosis 
from the patient. The surroundings shou ld be as bl'ight and cheerful as 
possible. Expressions and acts of sympathy and kind attentions from 
friendly bands aid much in attaining a successful issue. In emergencies 
ancl in conditious of grave sepsis which have just come nuder the notice 
of the surgeon it may be_ necessary to operate at once without careful 
physical preparation of tbe patient, which adds much to ultimate safety. 
In most instances, however, 1mtch good can be accomplished by devoting 
several days, or ernn weeks, to increasing the nutrition of the tissues and 
preparing the alimentary canal to exclude the serious complication of 
intestinal tox{l!niia. The bowels should be moved al ways the clay before 
and daily for se,·eral days before the operation, and after as well. In 
abdominal work it is best to withhold solid food for four or five days be
fore the operation, giving the patient concentrated liquid nourishment. 
The field of operation, if it does not. annoy or alarm the patient, should 
before the an>csthetic be thoroughly sliaved, scrubbed with a clean brush, 
green soap, or etherize<! Castile soap, then well wet with ether in order to 
dissolve the fat within the sebaceous follicles, washe<l with strong mer
curio solution (1 to 500 or l to 1.000), then covered with gauze dipped in 
a 1-to-1000 solution, and held in place with a hanclage. 

The preparation of the surgeon an<l his assistants is comprehended in 
the greatest possible personal cleanliness. No one should be admitted to 
an operation who has been in a room with a contagious disease withotlt 
badng made an entirn change of clothing an<l taken an antiseptic bath . 
The nails should be closely trimmed always; the hands and arms np to 
the elbows shoulcl be scrnbbed with sterile soap and water aucl brnsh 
until perfectly clean, and immersed in a 1-to-1,000 sublimate solution for 
sernral minutes. "'elch's method of ste1·ilizin1'( the hands is as follows: 
The hancls and nails should be cleansed with bnish, soap, and hot "-ate1'. 
and then soaked in a 1-to-500 mercuric solution; rewash in a rhange of 
watPr two or tl11·ee times, using a brush that has been sterilizPcl; imn\er.<e 
the hancls for one or two minntes in a warm satnratecl solution of per
manganate of potash, then in a warm satnratrcl solution or oxalic acid, 
where tlwy remain until complete deroloration is effected · wash with 
sterilized salt solution or water that has bee11 boiled, then immerse two 
minutes in sublimate solution (1 to 500). 

The operatm· should wear a waterproof gown long- 0nong-h to reach to 
his feet, rubber boots to protect hiH feet, or h11·ge wooden shoes macle 
for this purpose. It is usuall)- preferable to lun·e the sleM·es of the 
operating gown terminate at the elbow, and over the rubber gown the 
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operator and each assistant should wear a long coat made of duck linen 
or heavy cottnn ~oods of any kind that will stand boiling, extending 
at least to the knees, and 
with slee,·es reaching- a little 
below the elbow. A goodly 
number of these should be 
kept on hand, and should be 
washed, boiled, and stored 
where they will remain ster
ile. Attendants should be 
<'atefully warned after their 
hands have been sterilized 
not to touch the face, hail', 
heard, clothing, basins, or 
handkerchief, using steril
ized towels fo1· all purposes, 
and when, by accident or 
necessity, any sui.Jstance is 

.Fw.fi6 

touched "ith the hands, they should he immediately immersed in a 1-to-
1,000 bichloride solution. This should be clone at frequent interrnls. in 
any e\'ent, in order to guarantee cleanliness and ptevent infection, es1Je
cially 'd1e1e poisonous wounds are being dealt with. 

The staff of attendants should be as follows: A trained anresthetizer, 
next to the operator the most important position, and one, unfortunately, 
too often left to a tyro; a nurse to attencl upon the wants of the etherizer; 
a fir:'lt assistant, who stands convenient to the oprrator, to sponge; a 
second aHsiHtant to hand instruments as needed; an or<lerly to attend to 
the dressings, to prepare the Paquelin cautery, 01· to do genera l useful 
duties; at least two othe1· assistants for holding retmctors 01· for other 
duties, and where il'l'igation is needed, to attend to that feature; and 
one or two nurses to rinse sponges 01· to prepare mops as req uirecl. lt 
must be remembered that in the condnct of an operation the operator, 
himself heing the responsible party, must keep his eyes and ears upon 
bis assistants and condition of the patient as the arnesthesia progresses. 
"'hen the operation eommences and the knife 01· other instrument is 
lifted from the sterile solution in which it has been submerged, the assist
ant should shake from it the few drops of liquid which adhere. The 
different methods of holding the scalpel wlwn making the incision are 

represented in l•'igs. R6, 87, and 88. llnkling the handle with the index 
finger on the back, as shown in Fig. 86, is easier for the operator and 
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brings into play more of the knife"s edge for rapid wol'k than the position 
shown in Fig. 87, in which the point of the knife only is br0t1ght into 
play. In 111aking the incision it is genel'ally necessary to stretch and 
thus Rteady the integument with the fingers of the other hand (li'ig. 88). 

Irrigation is only practiced now in operations in or near an infected 
spot, such as an ulcer, sinus, abscess, or about the rectum, as in hcemor
rhoids. In clean operations where no in[ettion exists it will suffice to 

flush the wound at the end of the operation with a l-to-3,000 
hichlm·ide solution, and dry it out very thoroughly immediately 

• with mops or sterile sponges. For operations within the various 
ca1·ities special directions will be given. 

f11slnune11ts.-Mnch of suceess in practice <lepends upon the 
possession of a variety of w~ll-selected instrn111ems. Th<Jy , J10uld 

be of the very best material, made after well-approved 
patterns, and as simple in constl'lletion as possible. The 
handles shou ld l>e sufficientl.v larg<> to l>e grasped firmly in 
the hand and made of steel. 'l'he surfaC'es shonlcl be highly 
polished and smooth, not eYen permitting the stamp of the 
instrnment maker.'' As no instrument <"an be made abso
lutely aseptic without boiling, they should be so con
strnctecl as not to be injured by this p1·oress. 

~ 
~ 

-----
Frn. !l4.-Littlt.",.lithotomy-kniti.• 

Every surgeon must be gnicled in the seleetion o[ his armamentarinm 
by the rhamcter and extent of his work. For general practice the fol
lowing list will in the main be found satisfartol'y : 

For making !laps by tl'ansfixion. two amputating knives (l<'ig. 89) 
may be conveniently employed. The Jarge•t of thes<' measures sernn-

* The"e cuts are mtulr from instruments in m~· general operating cn-;e, and lhe name o! the 
maker appears only in the engra,·ings. 
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teen inches o,·er all; with twehe inches for the blade, which is five 
eighths of an inch in width; the smaller knife is of similar pattern, the 
blade being eight inches Jong by half an inch wide. For compactness 
and economy the single large blade will answer the purposes of both. I 
ha \'e made serera I 
amputations at the 
hip joint with the 
ordinary st'alpel. 

About eight SC{ll

pels are required, 

the blades 1·u nging ==--===-:lliiiiiilii&il'liiiiiiiii!!=i!E:=il 
from one inch to (/"-
three inches in 

Fio.!!7. 

lern;tb, with the end of each handle shaped for dry dissection (Figs. 
911 and 91). 

T"o curved bistouries (Figs. 02 and 03) are essential, one sharp, the 
other probe-pointed, with at least three and a half inches of cutting edge. 
For the performanee of perinea! Jithotomy (an operation no'" practically 
obsolete), a long scalpel would in an emeq.(ency suffice, hut the sharp
pointed knife with four inches of cutting edge (l'ig. 94) is preferable. 

In operating for cleft palate, the instruments shown in Figs. 95, 90, 
and 97 are essential. The blades of the fil'st two should have a cutting 
surface of an inch and a half, in order to gh·e 'llflicient sweep in 
freshening the edges of the palate. The gum lancet (Fig. 97), for di.-id-

ing tbe mnco11s and periosteal tissues on the hard palate preparatory 
to sliding, should be shaped as represented in tho cut. For the sub
cutaneous section of tendons and fascia, a probe-pointed tenotome 
(Fi:r. 98), shaft and blade measuring two inehes, with one inch of cut
ting surface, and a fascia knife (Fig. 99), sharp-pointed ancl the same 
lenr:th, will suffice. 

Rflractors, or instrnments for separating the ecl:res of operatinl! 
wonncls, shonld ha,·e long shafts and handles, so that the hands of 
assistants may be well away from the wouncl :uJCl operator. Some 

should Jrn,-e sharp hooks 
with two, three, or more 
prongs (Fig. 100) ; others 
shonlcl have dull ]Jl'Oll!(S 

or plnin and flat, usually 
curved, bnt sometimes bent 
:it right nn~les. nR Rhown 

in Fig. 101. \\'hen metal retractors are not co1nenient, the itrnertion of 
strong si lk threads at varions points in the edges of the wound serve as 
most satisfadory retractors. The strings can be left long and retraction 
made with the hands of the assistant two or three feet from tlw oper
ative field. 
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The tenarulum (Fig. 102) is a most useful in, trument, and two are 
usually needed. 

An. aneurisrn needle (Fig. 103) should have a capacious eye, a small 

curve in one directi on, and a beaded point which can not be forced 
through the wall of a vessel. It may also serve for retractibn. 

Pig. 104 represents a most convenient saw for amputations and exsec
ti ons. It has two blades, either of which may l.Je adjusted. The com

bined keyhole and 
r======:JJ!!iiialiii!!!!!!!!!!!!~ IJl!'tacarpal saw (Fig. 

105) has three blades 
of different leng ths, 
and is r ery useful in 
exsections of the su
peri or maxilla and in 
all osteoplastic oper-

ations about the face, as well as for minor operations where the saw is 
requi rnd. 

Chisels of several shapes and differen t construct ion are required. 

Fw. l0-i.-Bow.i;1nw, with two l>ln<ll'.i. 

Fig. 106 represents Vance's osteotome. At least two of these are neces· 
sary, and should measure respec ti1·ely one half and three eighths of an 

Fto. 10;1.- The nuthor':; ndjustahlP kt·~- h1)lt• :<:t\i-. 

inch in wid th at the cutting edge, and the na1To\\·er one should he con
siderably sharper a t the point. The ordinal'y gmo1·ecl straigh t chisels 



I:-<STRU}!ENTS. 91 

of the wood joiner, which can he secnrecl at any hardware store, are 
used for the operations of chiseling or troughing the long bones in osteo

myelitis, and answer 

[====~~ilii::~!!!!!£!C:I~~ the purpose admira-bly. The very small-
est of these can be Fw. 106. 

employed in the more 
delicate operations, as opening into the mastoid cells in empyerna, al
though special instrnments for this operation are preferable. A con
Yenient hammer with malleable surface, for chiving the chisel, is seen in 
Fig. 107. An ordinary mallet of hard wood is cheaper anu better; it can 
be boiled, and therefo1·e kept aseptic. 

Fig. 108 represents Volkmann's sharp spoon, an invaluable instrument 
in hone surgery. There shoulu be at least three sizes of this instru
ment, all made Yery 

~~~
0

~~:ge~
1

;
1

~0~~~~~~tz:;;~ ~- ;.;::===~G:;. n~cM;:AN;;;,.,;;: .. ;-;c:;;-a =I 
he about half an inch, 
and the smallest three 
sixteenths of an inch. 

FIG. 107. 

In clearing out the me- ~~~=::::::;;;;:;;;l!!!!!!!!~ clnlla after amputations 
for osteomvelitis in 
which the p~riphery of 
the bone is not invoh·ed 
and in wllich the ampu
tation is macle well below 
the level of the disease 
ia the medu lla, the ranal 
mav be cnretted with the 
ord.inarv uterine carette. 

Sayi:e'spaiosleal ele
m/or (Fig. 109) ancl the 
adj11stable three-bladed 
instmment o! Gnodwillie 
(Fig. 110) will meet e1·ery inclicatiou. The latter may be used with spe
cial benefit in operations upon the palate. 

Bone drills (Fig. 111) are not so frequently required as formerly . The 
hnrre(l drill is prarti
ca lly obsolete. The 
opcu-eclge small er
size(l drills arn use:fu l 

in wiring fractures, etc. A shoemaker's 
a\Yl will u sually snflke. 

Bone forceps shoulcl be constructed 
for cutting, holding, ancl extracting pur
poses. Fig. 112 rnpresents a useful in

stmment which cuts as a pair of scissors on the flat. 
7 
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it makes a narrow section and will cut through the bones of the cranium 
with Jess force than any other instrmnent. 

Figs. 116 and 118 represent very useful instruments whkh may b1 
used as sequestrum forceps and for rnl'ions pnrpose". 

Fio.114. 

The lion-tootli forceps (Fig. 117) is of great service as a holder in ex
section of the smaller bones or large necrotic fmgments. 

The best trepliine for general work is that of Galt (Fig. 119), the burr 
of which is conical. A com·enient size m2asures fhe eighths of an inch 

in cfotmeter at the cutting teeth, gradually enlnrging to seven eighths of 
an inch at the base, where the spiral teeth terminate. In its employment, 
as s )On as the resistance in front ceases the side teeth take hold so 
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greedily that fnrther rotation is difficul t and the operator is thus warned 
that the button is di vided ancl the instrument has reached the d ura; 
the teeth, ho" ever, may be driven Oil to the• d ura, and considerable care 
is required. The central 
bit should be ad vanced 
about one eighth of a n Eii? ' 
inch beyond tbe level 
of the teeth, in order to 
fix the instrument until 

FIG. 118. 
8 

Lhe sitle teeth have cut a well-marked circle in the bone. The bit is 
then made to recede entirely out of the way, as the trephine will be 
held in p lace by tlie circ t1!a r trench alread y made. 

For the arres t or pr~ rention of luemorrbage the Esmarc h bandage 
may be used. There slwuli.l be two bandages of strong white rubber, 

lllll~;;;~~~;;jjl:;;;;;;~ arneter. \Vhen the tour-;> niquet is applied with or 
without rendering the 
extt·emitv bloodless it = ~~fftc should n~t be too tightly _; ;;;&;b577;J # d rawn, as injm·y may be 
done to the ner ves aucl 
paralysis fo llow. In am

putations where the constriction is made close to tl1 e incision this pre-
caution is not essential. 

Two convenient styles of luemostatic f orceps are shown in Fig 120 : 
Esmarch's long -nosed, and the mouse- tooth foreeps. All artery forceps 
shonlcl be abont fh·e inches long, perfectl y smooth. and, when clamped, 
dull on tbe edges, so tha t the ligature which is being ti ed will not be cut 
by the instrument. There should be at least tweh·e-four mouse-tooth 
and eight long-nosed. 

Sponge holders (Fig. 121) can not be dispensed with. They should 

Fw. 121.-Dr. Southgntc Leigh's sponge holder. 

be ten or twelve inches Jong, ma<l e in two separate halves of solid metal. 
Any form of clamp forceps may be nsed as sponge holders. 

A half dozen pairs of scissors form an essential part of a general 
operating case : Dressing scissors (Fig. 122), straight or angular (Fig. 
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123), two pairs of scissors currnd on the flat, five to eight inches long 
respectively (Fig. 124), one sharp-pointed, the inches long, curved on the 
flat, and straight sbnrp-pointed scissors. 

Needle holders nre indispPnsnble. A Sims vesico-vaginal needle 
bolder is an instrument generally useful. Fig. 12J represents a cou-

venient and satisfactory holder. All instruments with joints or sliding 
catches should be so constructed that they can be taken to pieces for 
purposes of cleansing. 

A general assortment of needles, curved, baH-curved, and straight-

0 

the finest, for plastic work about the face; Ilagedorn's needles with 
Fowler's rnodificMion (half twist, permitting it to be used in the ordinary 
needle holder); short, strong needles, partly cnrved and straight for 
lacerated cervix; and needles for laceration of the perin:eum are re
quired. 

Severn! anatomical forceps fnlly seven inrhPS long (Fig. 126), so that 
t)te hand may be held a sufficient distance from the wound; one plain, 

FIG. 124.-Sims's cun·cd sch;:;ors. 8 
Fw.125.-Wycth 1sneedlc-holdcr. 

one mouse-tooth with or without catches, and one long, perfectly smooth 
forceps for holding the first knot of a ligature firmly until the second 
knot is fastened . 

Probes of malleable material, preferably sih·er or nickeled copper of 
varions sizes, are needed. 'l'he large, soft, flexible probe of Flnhrer 
(Fig. 127) is an excellent instrument for following up old sinuses. 
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A groo1wl director (Fig. 128), of good size, malleable, and with a dull 
point, is essential. 

Other instn1ments will be given with the operations for which they 
are especially designed. 

For transportation, instruments may be best carried in long cam·as 
rolls, along the center of which a piece of tape is basted, leavin" a loop 
under which to slide each instrument. These rolls should be wide 

enough to fold over •••••llBllll•ll .. '!-"'-..=""
9 

the instrun1ents on 

either side, then .. ....:;;;;;;:::iJli!IffiilliJRm@J}~~_:..:_ __ _J 
rollecland tied. The 
sharp instru ments 
should have their 
edges protected by 
wrapping absorbent 
cotton 01·er the 

~ 
Fw. l:?G. 

blades. Knives, however, can be carried with less danger of dulling 
their edges in plain metal or unlined wooden cases containing nothing 
but a metallic framework in which the knh•es fit in their receptacles, 
all of which can be easily cleansed. 

The Bag.-One or more bags of stronl!" Russia leather, 17 x 10 x 8 
inches, with snugly fitting lids and no cloth lining to catch and hold 
dust. The bag should he frequently wiped out with a towel moistened 
in 1-to-l,000 bicbloride solution, and a plain dry towel should be folded 
and kept in the bottom of the bag to absorb any liquids that may be 
spilled in transportation. 

Razor wul Soap.-Shaving the opera ting tielcl shou ld always precede 
the scrubbing brush and soap. An excellent su rgica l soap made from 
the formula of Dr. J. A. Bodine is as follows: 

Castile-soap shavings, one pound. Boil in one gallon of water until 
liquefied. \Yhen coo led to about the temperature of the body, dissolrn 
se1·en graius of mercuric chloride (one tablet), and "hen entirely cooled, 

c~~----;;;;;;;;;;;;;;;;;::;;;;;;;;::;o;~;;;;;;;~> 1~~11~"~~ .. ~11~w~:;:;;;;;;;;;;;;;;;;;;;;;;;;a~c::>iiii1 
Frn.127.-Fluhrer'slightfl.cxiblcbulb·tippcdprobc. 

BB~~~~ ........ -"""""~.'"~ ...... 
Frn.128.-Grooveddircctor. 

add fonr ounces of ether. Po1YdPred marble dust may be added on 
account of its advantage in scrubbing (lirt out of the folds of the skin 
and follic!Ps. 

Collodion. - Collodion, plain and sometimes ~aturatecl wi1h iocloform, 
is essential to seal np wonncls that need no drainage. Upon the face and 
exposed smfaces plain col loclion is prefemble ; on the body in general 
the iodofo1·mized collodion is nsed-

Iodoform crystals, sterile. . . gr. xldij; 
l<'lerible collod.iou. . 3 j; 



102 A TEXT-BOOK ON SUlWERY. 

Apply with camel's-hair brush, which should never be dipped in the 
bottle, and always thrown away after using. All solutions should be 
poured out into a suitable vessel in about the quantity needed, the ex
cess being thrown away to prevent infection of the whole. This method 
of sealing wounds is invaluable in preventing infection in the region of 
the groin or rectum and in wounds near the mucous surfaces. 

\Vhen collodion is not at hand, a wound may be thoroughly sealed by 
melting clean rubber tissue with chloroform. The r.ibber tissue should 
be immersed in l-to-1,000 cold bichloride solution for a few minutes, theu 
cut in proper size for covering and laid over the wound. A pellet of 
absorbent cotton moistened with chloroform, brushed lightly along the 
edge of the rubber tissue, causes it to melt and closely adhere to the 
skin. Layer after layer cau be applied until the proper protection is 
guarantee<.l. 



CHAPTER VIII . 

.AN..tESTHESIA . 

AN.iESTITESIA means loss of sensibility. It may be local or general. 

In the former, the sensibility of a limited porti on of the body is more or 

less completely los t, while the patient remains conscions; in the latter, 

both consciousness and sensibility are lost. 

Local anresthesia may be obtainecl in a remarkable degree by the judi

cious employment of the hyclrochlorate of cocaine, for the application of 

whlch agent to surgical use the world will ever be indebted to Dr. Karl 

Koller, of New Y ork city. 
\\'bile the two- and four-per.cent solntions are chiefly employed, 

sa tisfactory auresthesia may be obtained with one· per-cent or even weaker 

solutions than these. In ext remely rare in•tances a ten-per-cent solution 

may be employed, but great care shott lcl be taken in its administration . 

.Alarming and e,·en fatal res ults have followed the careless employment 

of the stronger cocaine solutions. I have employed this agent in a g reat 

many operati ons for a period extending o,·er se,·era l years, and have 

never seen an a larming symptom. Practi cally all the ordinary opera

tions and some major procedures may be safely and sat isfactoril y per

formed nncler the influence of this anmsthetic. In operations upon the 

extremities, where the circulation may be partially or completely arrestecl 

by the compression of an elastic bandage around a finger, tbe forearm, 

arm. leg, or thigh, more cocaine ca n be used than upon the trunk, where 

the circulation can not be controlled . Eighteen grai ns of cocaine hydro

chlorate to one ounce of distilled water is approximately a fonr-per-cent 

solution. One grain of boric aci<l added will prevent the development of 

funiri in the solution. Applied to the cornea and conjunctirn by drop

ping one or two drops of a two-per-cent solntion into the eye, or upon 

'1ny mucous surface, it is rapidly absorbed by the epithelin ; the capilla

ries of the part become at first contractei! and the encl organs of the sen

sory nerves are paralyzed. Upon the unbroken integument it produces 

practically no effect. Injectecl into the tissues through a hypodermic 

needle (for which method we are indebted to Dr. J. Leonard Corning, of 

New York city), it produces anresthesia wherever it reaches-in hone. 

muscle, ubcutnneous ti ssu es, or the skin. Injected into th e substance of 

a nerve, it is rapidly absorbed and proclnces anresthesia in all parts in the 

range of distribution of the nerve trunk beyond the point of injection. 

The quantity to be used in any case will ,·ary "ith the susceptibility of 

the individual, and this should be ca utiously studied in each case. Even 
103 
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a few drops in the eye may, in rare instances, produce noticeable ·~·stemic 
efiects. L'pon the mucous membrane or the buccal cavity and pharynx a 
cltachm of a four· per-cent solution in an opPration lasting half au hour 
may be employed, brushed on with a camel's.hair pencil or applied with a 
sponge. The excess of cocaine is washed ofI and diluted with the saliva, 
which, of course, should not be swallowed. For the subcutaneous and in
tracntaneous injection of cocaine, a perfectly clean syringe and the finest 
possible hypodermic needle, thoroughly sterilized, should be employeu. 
Operating npon any snrface of the body where control of the circulation 
is impossible, the following method shoulcl be employed: Gh·en a neces
sary incision of two inches in length to expose a tumor requil'ing dissec
tion for oue inch on either side of this line; should the quantity of 
cocaine necessary to secure aumsthesia for this extent be thrnwu in at 
once, absorption by the vessels would take place and constitutional 
poisoning snperl'ene in from one to the minutes. The pupils would Le
<'ome widely dilated, the action of the heart greatly increased, and mental 
exhilaration, as evidenced by singing or incoherent speech, would ensue. 

HaYin·g thoroughly cleansed the surface to be operated upon, insert 
the Yery tip of the delicate needle barely beneath the epidermis; it 
should not be thrust through the skin, but an effort should be made to 
curry the needle halfway through the skin to the papillary layer, just 
11·here the encl organs or loops of the sensory nerves terminate. This is 
more readily accomplished by carrying the needle almost parallel with 
the cutaneous surface. 'Vhen the needle has reached this part of the 
intPgument, carefnlly regulated pressure on the piston shonlcl force out 
one fourth of a minim, which usually causes a slight stinging sensation 
and produces a little white wheal at the point where the cocaine distends 
the cuticle. One fourth of a mini111 of a four-per-cent solution will im
mediately and entirely deaden the sensibility and will permit the skin 
to be incised for about half an inch, ancl this shonlcl be clone with a 
sharp knife either directly on the needle, or this quickly withdrawn and 
the incision made. The patient should be asked to notify the oper
ator the moment that a painful sensation is felt. It will be seen that 
section throngh the injectecl and tense skin, with the bleeding which 
ensues, allows the immediate escape of part of the cocaine, while the 
necPssary manipulation aids in squeezing it ont. The needle should now 
be reintroduced in the commissure of the wound and forced thr01wh the 
middle of the skin for a quarter of au inch and another portio~ of a 
minim expressed, the needle withdrawn, ancl the knife carried through 
the wheal thus produced. Fire minims of a four-per-cent solution prop
el'ly employed will permit an incision of two or tlnee inches in length 
with perfect anmsthesia. After the skin is divided, the subcutaneons 
tissues are practically without sensation, ancl if the retmrtors are so 
placed that the hooks impinge upon the under snrfoce of the skin and 
close to the edge where the anrosthesia has been obtained, the patient 
will feel nothing beyond the dragging and pulling which is common to 
all these operations. Moreover, thP skin for a distance of from one half 
to three quarters of an inch on either side of the incision may be dis-
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sected up without further injection of cocainP. It is always essential to 
work rapidly. As the dissection proceeds in the deeper tissues, a nerve 
filnment or vessel in the line of incision may be encountered, and these 
u•unlly requirn an Pxtra minim of the solution. A painful sensation is 
felt almost invariably when a vessel is grasped or cut, even when no 
nerrn can be made out, and I am !eel to believe that arteries are sensitive 
to touch through their rnsomotor or sympathetic connections. Should 
such nn opemtion ham to be prolonged for an hour or more, as I have 
clone in a number or instances, the clanger of cocaine absorption is >ery 
slight, and, if it occms, it is taken into the system so gradually that a 
tolerance is acquired and no bad effect proclured. The larger propor
tion of that which remains is appropriated by the sensory nen·es, 
which seem to hold on to the cocaine for from twenty to forty minutes 
before the sensation begins to return. I have used twenty, forty, and 
sixty minims of a four-per-cent solution in a single operation without 
any symptoms of nbsorption . Iu one instance I exposecl the upper 
end of the sternum, remo,·ed almost the entire mnnubrium, cleaned 
out one sterno cla\'icular articulation, and scraped the posterior wall of 
an abscess which had formed behind the sternum at this point, the bone 
itself being the seat of tuberculnr disease, and this without pain or shock. 
In operations upon the hands or fingers, as in opening phlegmons, a 
rnbber tourniquet may be thrown around the base of the finger or the 
wrist, compression being sufficient to either entirely arrest or very much 
retard the rntum of blood to the heart until the operation is over; then 
in the line of the proposed incision the cocaine can be nsecl a little more 
recklessly than advised in operating upon the body. So painful, how
ever, is a pl1legmon of the finger that I have made it a rule never to 
carry the needle through the inflamed integument, but to introduce it 
preferably upon the back of the finger, where the tactile sense is less, ancl 
carry it beneath the skin to some point near the proposed line of incision, 
and inject the cocaine from the nuder surface. In this way complete 
anresthesia can be obtained, these painful swellings incised, eracuated, 
and clressecl before the tourniquet is remO\-ed and sensation restored. It 
is important in loosening the tourniquet not to remo\'e it entirely, but to 
allow the circulation to be restored only for a few seconds, then again 
tighten the tubing for four or fh·e seconds and repeat this until sernrnl 
minutes ha,·e elapsed before the constriction is finally removed. This 
precaution is ta ken to prevent the sudclen passage of any excess of co
caine into the circulation. 

In operations upon the leg, the thigh, the forearm, or the arm, the 
same control of the circulation mav be exercised bv constriction of the 
limb between the wound of operati~n and the l1eart. So safe and satis
factory, howeyer, is the employment of cocaine by the method clescribecl 
in opernting upon the trunk, that I now rarely use the tourniquet, or, 
when employed, the constriction is just sufficient to retard the venous 
flow. In operations upon the bones, cocaine anresthesia is not always 
satisfactory, and l!eneral narcosis is preferable; hut for the removal of 
many superficial tumors, corering au area from one to three inches in 
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diameter, incising infected wounds (phlegmons), remornl of ingro,dng 
toe nail , amptltations of the lingers, incising or clipping off external 
hremorrhoids, excision of limited portions of the lips, and similar minor 
procedures, this agent is safe ancl satisfactory. In the urethra its em
ployment gives the greatest satisfaction. As far down as the cot-off 
muscle, a complete anresthesia can be obtained by using a two- to fonr
per-cent solution. The quantity should be graduated to the case under 
consideration, and, when using cocaine for the first time in any subject 
and for any purpose, it should be borne in mind that it is important to 
learn the close the patient will require or tolerate, since in very excep
tional instances an individual may be met with in whom cocaine can not 
be used. Again, in urethral surgery, it has been frequently noticed that 
patients who exhibited no constitutional symptoms in the injection of 
cocaine prior to and during an internal urethrotomy will absorb a dan
gerous quantity when an injection of the same amount of the same 
strength solution is made for the introduction of the sound on the third 
or fourth day after the first operation. This increased susceptibility is 
accounted for by the fact that the solution is not so readily absorbed 
from an unbroken surface as when brought into contact under pressure 
with the rich network of vessels and embryonic tissue which result from 
the incision in the walls of the urethra. For a second operation, a 
weaker solution or a smaller quantity should be employed, gradually 
increasing the amount as the case will permit. 

Recently Schleich, of Germany, has introdncecl the method of "in
filtration an(!Jstliesia," in which a ,-e1-y \Yeak solution of cocaine hvdro
chlorate is employed in connection with a solution of common salt ;nd a 
small quantity of morphine. He recommends three formulre, the first 
for operations on highly sensitive areas, where there is inflammation or 
neuralgia; the second for operating on moderately sensitive areas; and 
the third, the weakest possible solution for bxtensive operatione, to be 
used alone or with the stronger solutions. These solutions should be kept 
in a cool room, the temperature in which shonlcl not be higher than 66° 
F. A convenient tablet containing the proper proportions for ready use 
is as follows : * 

No. 1, Strong. 
Cocaine muriate.. 0·2 ("r 3) · 
lllorpbia muriate..... . ..... 0·025° (gr. il: 
Soda chloride . . ......... 0 ·2 (gr. 3); 
Di tilled water sterilized ....... q. s. to 100 c. c. (fl. oz. 3}). 

No. 12, Normal. 
Cocaine muriate. .. ... . ..... .. ..... . 0·1 (gr. 1!); 
:Morphia muriate . . . . 0·025 (gr. }) ; 
Soda chloride................. . . .. 0 ·2 (gr. 3); 
Distilled water sterilized . . q. s. to 100 c. c. (tl. oz. 3~)-

•Prepared by John Wyeth & Brother, of PhilndelphiiL. 
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No. 3, Weak. 
Cocaine muriate .......................... o·Ol (gr. i); 
l\Iorphia muriate ... 0·025 (gr. }) ; 
Soda chloride .. 0·2 (gr. 3); 
Distilled watet· sterilized . . . . . . . q. s. to 100 c. c. (fl. oz. 3~). 

"'hen these solutions are not to be used immediately, boracic acid 
(gr. v) should be added to each ounce of water in order to prevent the 
development of septic fungi. 

Of the No. 1 solution, as much as six aud a half fluid drachms (25 
cubic centimetres) may be used; of the No. 2, three and a half fluid 
onnces {100 cubic centimetres); of the No. 3, as much as a piut (500 
cubic centimetres) mny be employed at n single operation. 

No. 2 should be preferred in most cases; No. 1 is only to be employed 
in tissues that are excessively painful, where the No. 2 solution will not 
secure satisfactory anmsthesia. The No. 3 solution is employed when 
necessary in the deeper tissues, as in the fat and muscles. 

A large-sized syringe holding two or three drachms should be pre
ferred, and the very finest needle. The barrel or the syringe should be 
carefully graduated and a check placed upon the threads of the piston 
to prevent the accidental discharge of a greater quantity than is re
quired. 

The initinl point of pnnctnre may be anresthetized by using a minim 
of a four-per-cent solution; through this the needle which is to com·ey 
the weaker solution may be carried. "'hen the needle has been con
veyed just beneath the sldu, a certain quantity of the solution (five to 
ten minims) is forced out until a pale wheal is noticed about halt an 
inch in diameter. The needle is withdrawn and inserted in the anrcsthe
tized zone or the first wheal, and this is continued indefinitely until the 
entirn surface is ready for incision. The tissues may be at once didded 
and the dissection continued until sensation is felt, when additional solu
tion may be employed. In prolonged operations the arnesthesia may 
disappear in from ten to twenty minutes, requiring a repetition of the 
injections. The distention of the tissues in cocaine aniesthesia interferes 
to some extent with the rapid repair and muon of wounds, but not suf
ficiently to contraindicate its general use. 

GENERAL AN.tESTirnSIA. 

For capital operations and for most procedures in children who are 
too young to submit quietly to cocaine anmsthesia general narcosis is 
preferable. For this purpose ether and chloroform are em ployed, and, 
in rare instances, where neither of these agents can be used with safety, 
the hypot1ermic use of morphine, or the ad ministration of a considera
ble quantity or whisky, or a combination of both, will produce a satis
factory condition of auresthesia. 

In selecting one of these agents for the production of narcosis, the 
surgeon should not only thoroughly understand the physiological action 
of ether and chloroform, but should, when possible, acquaint himself by 
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e<ery avai lable means with the physical condition of the patient, with 
special reference to t'el'tain ol'gans-as the heart, kidnPys, and respirn
tory apparatus-whit'h experiPnce teaches are apt to suffer in the p1·es
ence of these anmsthetics. It is known that chloroform tends to depres
sion of the heart under certain conclilions, and that the majority of 
instances in which death has occurred in chlorofol'm narcosis h:l\'e been 
due to heart failure, the fatal result ensu ing in the first stage of an,es
thesia, the stage of excitement. It would be dangerous to use this an
wsthetic in a patient with weak heart action due to atheroma of the 
col'Onary arteries or to fatty degeneration of the heart muscle. In 
chronic valvular lesion of the heart chloroform is not as safe as ether. 
\Vhen nephritis exists, either acute or chronic, ch lol'oform is to be pre
fen ed to ether, pl'Ovidecl the condition of the hea rt does not contmindi. 
cate the use of the chloroform. Iu laryngitis, bronchitis, pulmonary 
emph ysema, extensive pleuritic effusions, and in patients who have 
chronic pneumonia or consolidation clue to tuberculosis or syphilitic 
g ummata, the narcosis of chloroform is preferable and, in the ultimate, 
equally as free from clanger as ether. So far as the conduct of the 
operation is coucel'lled, chloroform is also preferable in operations within 
the peritoneal cavity, for the reason that it is less a pt to produce vomit
ing during and after the operations, which is always to be a\'oided when 
possible. 

The aclministration of ether produces an engorgement of the veins, 
especially in the neck , face, and head, which does uot occur with the 
administration of chloroform ; and in certain proredures, as the remo,·al 
of goitre and other large vascular tumors of this region, ch loroform is 
generally prefemble. 

In very young children chloroform is better taken than ether by rea
son of the tendency of the latter to produce au irritation of the respira
tory tract and the formation of fro thy mucus, which at times seriously 
interferes with oxygenation of the blood. In children of fh·e or six years 
of age up to ad ult life, with a perfEctly sonud organization. e ther is in 
general to be preferred as au an:csthetic agent, subject to the excep tions 
above girnn. In obstetric practice, by com mon consent, chloroform is 
employed . 

Alcohol ic s 11 bjPcts and persons suffering from abnormal accumulation 
of ad ipose ti ssue take ether badly, and it is my cnstom to use chloro
form in this class. \\' hen a patient behaves badly nnder the careful 
administration of one of these agents, the other should be given a trial. 
In an emergency, where it becomes necessary to perform an operation 
within three ot· four hours after the ingestion of a considerable quantity 
of solid food, chloroform js preferable. 

The sta tistics collected by the German S11rgicn 1 Congress and by in
Yestiga tors in England and in the United States sh ow that the general 
death rate arrer chl<Jroform is greater than after ether, in the proportion 
of about three 0r fo ur to one. Bnt in rletermining the va lue of statis
tics it is well to hear in mind the fac t that it requires a ven- considera
ble experience and the thorough knowledge which this im1;lies to give 
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either safely, and that, unfortunately, in too large a proportion of cases, 
the most important part of a surgical procedure is u•ually intl'llsted to 
young men who have not the reqni8ite knowledge and skill to gh·e an 
anresthetic. 

"'henever possible, before administering an amesthetic. the patient 
shoulu be prepared both physically and mentally for the ordeal. The 
bowels should be thoroughly moved one or two days before the opera
tion, and on the day of the operation no solid foocl whateYer shonld be 
permitted. The patient should be impressed with the fact that there is 
no clanger in well-conducted narcosis, which always gives encouragement 
and removes an important element of danger-the apprehension of im
pending disaster. The preseuce of solid food or coagulated milk in the 
stomach is dangerous, for, shonlcl the patient Yomit, solid particles may 
be canied into the larynx or trachea and produce fatal asphyxia. 

It may also be well to mention the inflammability of ether and chloro
form, ether being somewhat more inflammable than chloroform ; for this 
reason, care should be taken to prevent the approach of a light or cau
tery point nearer than two or three feet of the inhaler. 

11Ietliod.-As a precaution against accidents, the anrestbetizer should 
always have near at hand: (1) a wedge or screw-shaped piece of woocl for 

F10.12!l.-llard-rubbcrornlscrew. 

forcing and holding the jaws apart 
(Fig. 129) ; a Sayre periosteal ele
vator is a good snbstitute, or a se- · 
questrum or large bone forceps; 
(2) some form of mouth gag, such 
as Good willie's (Fig. 130) or Grass's 
(Fig. 131), with which to keep the 
jaws permanently open if necessary; (3) a tenaculnm or forceps for 
drawing ont the tongne (Fig. 132) ; (4) a large-sized CUITed neerlle, 
armed with a stout silk thread, for transfixing this organ should the 

' emergency arise ; (5) two or 

Fio. 131.-Gro~<i·il !"pcculum ori!.'. 

three sponge holcle1·s with 
sponges lied on, for mopping 
ont the pharynx, throat, aml 
mouth (Fig. 138); (6) a bottle, 
graduated, so that the anres
thetizer may know the exact 
quantity of ~ther or chloroform 
taken (Fig. 134); (7) several 
ounces of undiluted whisky, 
with a large hypodermic 
syringe, loaded for use, aml 
an ordinary syringe for a whis
ky-and-warm-water enema; (8) 
a pus basin or pan in case of 
vomitin11: (!J) plenty of towels 

to gnard against infection of the operating wonncl from the contents of 
the buccal cavity. 
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Twenty minutes hefore the narcosis is begun, in all cr:se~ (~xc~pt in 
children under four or five years of age) a ltypoderm1c in;ectwn of 
11w1pltine witlt a smoll quantity of atropine is extremely valuable (sul-

phate of morphine, p:r. :l, and sulphate of atropine, gr . ..-h·). There are 
se,•eral good reasons for this preliminary injection: It is a heart stimu
lant and counteracts the depre,sing influence of the anmsthetic upon 
this organ; it also stimulates the patient to a marked degree and re
lieves the mind of apprehension and anxiety; it diminishes the sus-

ceptibility of the 
larynx and respira
tory tract to in·ita-

tion, and does away with the coughing and sense of strangu· 
lation; it induces more rapid narcosis, prevents struggling, and 
decreases the tendency to vomit. Before the anmsthetic is be-

gun, it is important to request the removal of any artificial teeth and to 
be sure that no foreign body whate"er is in the month. 

The following points are essential in the successful administration of 
ether: Only the best quality of etlwrfortior should be employed. That 
manufactured by Dr. Squibb is generally preferred in America. It should 
have a specific gravity not greater than 0·728, should boil vio
lently when in a test tube it is subjected to the heat of the 
hand, and a bit of glass is dropped into it. The quantity to 
be used will depend in part upon the length of time reqnirecl 
for the performance of the operation, the construction of the 
inhaler, aml the idiosyncrnsy of the patient. 

For the administration of ether, the Ormsby inhaler is, 
in my opinion, the best apparatus. It consists of a metal 
mouth ancl nosepiece, shielclecl with a soft-rubber guard to fit 
ornr the mouth and nose; within this is a wire screen which 
holds a sponge, anrl over all is agoocl-sized flexible rubber bag, 
in which it is advisable to drop a second goor1-sized sponge. 
About two ounces of ether arP poured into the sponge 
within the mouthpiece, and, when this becomes saturated, the excess 
drops into the rubber bag and is taken up by the sponi<e which is in it. 
In orcler to prevent apprehension on the part of tbe patient, ancl to lessen 
the danger of irritating tbe respiratory tract, the cone sl1oulcl not be im
mediately placed over tbe nose and mouth, tut gradually approached, so 
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that the olfactory apparatus may become accustomed to the presence of 
the ether. lt is gradually carried nearer and nearer until it rests upon 
the face and chin, entirely shutting out the outside air. As the patient 
breathes, the expired air is forced into the inhaler, through the sponge, 
and into the rubber bag, where it becomes saturated with the vapor of 
ether; in the act of inspiration, this air and the ether vapor, somewhat 
warmerl by foe expired air, are carried into the lungs. 

H is evident that this method fumishes to the respiratory apparatus 
ether rapor rarefied by and mixed with warm, expired air. By warming 
this vapor some of the clangers of bringing cold ether in rontact with the 
lal'ynx anrl tracliea, bronchi and pulmonary vesicles, a.re diminished. 
\\"lwn it is romembered that the expired air has a temperature varying 
from 93° F. to 94·5° F., it will be readily understood how such heat will 
effert the ether used with the Ormsby apparatus. The expired air is 
again inspired and breathe<1 over and o'·er again until there is added to 
the narcosis of ether an element of controllable asphyxia. In ordinary 
respil'alion, one fifth of the oxygPn rarriecl in by a single respiratory 
effort is absorber! hy the blood . If there was no leakage to the appara
tu•, it is evident that it would take but a few respirations to consume 
all the oxygen contained in the mask, and that true asphyxia must 
supen'ene. Such, howeYer, is not the case in the practical use of the 
inhaler. The partial asphyxia aicls rapid anmsthesia, dulling the sensi
bility and lessening the resistance to the absorption of the vapor. The 
clegree of asphyxia can be controlled ancl perfectly regulated by the 
trained anmsthetizPr. 

In forty-one carefully noted cases in whirh this apparatus was used 
at my service in the !\fount Sinai Hospital in 1892, the average duration 
of the time which elapsPcl from the moment the mask was applied to the 
time when the patient bPcame nncousrious was lil"e minutes ancl three 
quarters; from the mom~nt the patient became unronsrions until the 
ether was discontinued, the average tjme was twenty-nine minutes; from 
the cliscontiunance of the ether until consrio11sness rPlurnecl (reaction), 
thP a,·erage time """:lS five minutes; from tbe commf> nrement of the 
operation to its completion, the average time was twenty-one minutes 
ancl a half; the average quantity of ether used was two ounces and a 
half. This quantity rnpresents the amount of ether poured out of the 
bottle, a certain proportion of whirh was left in the inhaler, while a cer
tam smaller proportion was wasted by evaporation. It is probably safe 
to say that the average quantity absorbed by the blood did not amount 
to over two or two onnces and a quarter. In thirty-one out of the forty
one rases the patients dicl not vomit during or after the inhalation. In 
one case sngar was present, but was not affected by the anmsthetic. 

Directions for Use. Oleansing. - Remo,'e the sponge and cleanse in 
tepid water; disinfect in 1-to-500 bichloride solution; again wash it in 
tepid water and squeeze thoroughly. Tbe balloon ancl mouthpiece 
shonlcl lw clipped in a bichloride solution and immediately washed in 
tepid (not hot) water. 

Pour into the sponge in position two ounces of ether. If the patient 
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is nervous ancl unusually apprehensire of danger, for a minute or t"·o 
graclually accustom him to the smell of the ethe1'. .\sk him to take a 
full inspiration, ancl, as the expiratiou begins. apply the mask tight OYer 
the mouth ancl nose. 'rhe sense of irritation and suffocation cau in the 
main be thus avoiclecl. For the first minute or two allow no aclmixture 
of fresh air. At the first inclication of asphyxia-the commencing purple 
in the ears aucl cheeks-tilt the mask a littlP to one side ancl allow fresh 
air to pass in. As it does not pass through the sponge, the ether vapor 
is not materially chilled. I usually tilt the mask at the commencement 
of one inspiration ancl shut it down at the close of the inspiratory effort, 
ancl then holcl it clown for the next two or three respirations. From half 
an ounce to two ounces of ether may be adclecl as the conclition of the 
patient or the requirements of the operation may demand. 

During the administration of an anmstbttic perfect quiet should lie 
maintained; moving about the room, conversation, and any noise tends 
to alarm the patient, especially as he approaches the borderland of nn
consciousness. A word of encouragement now and then does much to 
allay apprehension. Precaution shonld be taken to have one or two 
assistants stiind near the operating table to l1old the patient in case he 
begins to struggle or resist. It is best to refrain as long as possible from 
touching the patient, for oftentimes this will precipitate a strugl!le which 
otherwise might be arnided. \Vhen help is scarce, a rope or leather strap 
may be thrown over the chest and knees and around the rnhle, and 
tightened if nece sary. In this the fir.st strtge the face usually becomes 
flushed from capillary distention, the ru lse is increased in force, and 
freqttency, and there is apt to develop slight delirinm from ether intoxi
cation. The character of the breathing will almost always indicate that 
the stage of excitement is passing into the seconcl stage-that of relaxa· 

tion and unconsciousness. 
The respimtion becomes 
rPgular and soft, and bv 
separating the patient;s 
eyelids and gently touch
ing the cornea with the 
tip of the finger the ab
sence of any reflex action 
demonstrat~s that the pa· 
tient is completely ineen· 
sible. The arms fall limp 

/ and helpless, and in many 
F•o. 13S. cases, abont this time, the 

. breathing may be inter-
fered with on acconnt of the relaxation of the mnsrles which pass from the 
hyoid bone to the chin, permitting the tongue to fall back upon the larvnx. 
The finger inserted just ab01·e the angle of the jaw on the ramns, maldng 
slight pressure, will overcome this by pushing the jaw forward, and in 
this way li(tinl!' the hyoid bone anrl tongne in the •ame direction (Fig. 
13J). Stertorous respiration in general indicates a too profonnd narcosis, 
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especially H at the same time the cornea l refl ex is absent, and then the 
cone should be tilted a little to one side in order to admit more oxygen 
to the lungs. Careful a ttention to details, k eeping the patient just un
conscious an<l no more, will minimize the quanti ty of ether and pre,·ent 
asphyxia and \'Omiting. Should ,-omiting occur, it is usuall y desirable 
to turn the patient a little on one sicl e, so tha t any ejected ma tter may 
fl ow out of the mouth and away from the larynx. " ' hen mucus collects 
in the naso-pharynx or about the larynx, this should be removed with 
the sponges on holders. " ' hen the patient tums blue quite suddenl y, 
showing threatened severe asphyxia, the jaws should be prized open with 
the screw or wedge ancl held open by the anresthetizer while an assistant 
seizes the tongue with a tenacnlnm or forceps and pulls it forward. At 
the same time the wind ows should be opened for the admission of fresh 
air. If the ac t of respiration should be suspended, artificial respiration 
by Syh·ester's method should be at once employed. 

R!Jlvesler's )fetlwd.-Slide the patient o,·er the end of the table until 
the head hangs down, tilt the foot of the table up by placing the lower 

legs on a stool or cha ir. Stand a t the patient's head as he rests upon the 
inclined plane, ancl seize the arms at or near the elbow, pressing them 
cl own upon the thoracic wall s, thus forcibly emptying the lungs (Fig. 
1:30), and immediately thereafter ex tending them upward parallel with 
the long axis of the body, aiding in the expansion of the chest (Fig. 
l37J; this is repeated eight or ten times a minute, ancl kept up by relays 
of assistants, if necessar y, until rnluntary respi ration is established or 
the hea rt has ceased to beat. I t is important tha t these mani pulations 
shoultl in no way interfere with the assistant who is holding the tongue 
out of the mouth and the gag in place. If, in the judgment of the sur
geon, tl1e re•piratory fa ilu re has been cansecl by occlusion of the larynx 
or trachea, a rapid tracheotomy should be clone. The insertion of a 

8 
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tracheotomy tube is not, under such circumstances. atlvi$able, it being 
safer to grasp the edges of the incised trachea with tenacula, or insert a 
silk suture through the skin and trachea on either sitl e ancl bold the 

Fw.137. 

wound gaping while an effort is made to clear away the obstruction of 
the larynx or trachea. The n eces~ity for this (under such conditions) 
formidable procedure is extremely rare. 

Heart.failure is exceedingly rare in the early stage of ether narcosis. 
A weak heart, as a rule, is stimulated by the anresthetic. It is more apt 
to be a part of the later stage, and after a prolonged administration with 
loss of blood or the added shock of the operation. It is indicated by a 
gradual weakening in the force aud an increased rapidity of the pulse, 
or by the rapid supervention of pallor from sudden stoppage of the heart. 
" ' hen the first condition prevails, pure rye whisky or brandy should be 
administered hypodermically, two or three syringefuls at once (each 
syringeful half a drachm), and repeated at intervals of a few minutes 
until improvement is noticed. A like result may be obtained by inject
ing a teacupful of warm water and whisky (equal parts) into the rectum. 
A hypodermic injection of one twentieth of a grain of sulphate of 
strychnine may be combined with the whisky. Elastic bandages should 
be thrown around the extremities in order to drive all the blood to the 
centers. \Vhen sudden syncope occurs, place the patient's bead lower 
than the body by allowing it to hang over the npper end of the table, 
while the lower end is well elevated (see Fig. 136). At the same time 
strike sharply upon the pericardia! region with the palm of the band, 
and shower the chest and epigastrium with cold water. 

\\Then the Ormsby inhaler can not be had, an enwrgency ap]Jaratus 
can be made by folding cardboard or several layers of newspaper into a 
cone eight or ten inches long and five or six inches across the large end. 
This can be covered with a towel or napkin and a sponge or piece of soft 
cloth placecl inside, and the ether poured directly into this. 

The Allis inhaler (Fig. 138) is objectionable on account of the free ad-
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mixture of air with the ether rnpor, which carries this at too low a tem
perature in contact with the respiratory tmct. :Moreo,-er, in my opinion, 
with the use of this apparatus too large a quantity of ether is carried into 
the blood and an additional strain thrown upon the 
kidneys in its elimination. By folding and tying 
loosely a piece of oil silk over the free encl of this 
inhaler, this objection can be partially remedied. 

Ether narcosis may also be secured ancl main
tained by administering this agent by the rectum
a method introduced by Pirogoff about the year 
1847. llowever, it has proved so dangerous in prac
tice that its nse is scarcely justifiable. 

Gltlorqf'orm.-Pnre chloroform is a colorless, 
volatile liquid, with a specific gravity of 1·480, not 
highly inflammable ; it has a peculiar odor, at first 
sweetish to the taste and afterward burning and F10. 138.- Thc Alli.s inhal c>r. 

pungent. Applied to the skin and prevented from 
rapid evapomtion, it produces redness and vesication. "'hen shaken 
with pure sulphuric acid iu equal parts, no discoloration ensues. Im
pure chloroform, on the other hand, colors the acid brown. 

Th<i preparations for chloroform narcosis differ in no essential fea
tures from those just given. Since this anmsthetic is more powerful, a 
much smaller quantity is used . A simple napkin folded into a square of 
five or six inches will suffice as an inhaler. The apparatus of Esmarch 
(Fig. 139) is, however, preferable. It is composed of a wire frame shaped 

to fit over the nose and month, tbe center wire extending up an inch or 
more, and bent into a hook. Over this a piece or canton flannel or soft 
cloth is stretchecl so tightly tl1at the threads are parted sufficiently to 
allow the free passage of air through the covering. To the upper end or 
hook a tape is attachecl and tied around the head in such a position that 
th~ inhaler falls over the mouth and nose. Tlw administration is begun 
by ponring twehe or fifteen drops of the am-esthetic upon the inhaler or 
napkin. A free admixture of air is necessary. The napkin should not 
be held in contact with the lips or nose, for fear of shutting off the proper 
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quantity of air. It is a wise precaution to cover the skin about the 
mouth and nose with vaseline to prevent the initating effect of the 
chloroform. In two or three minutes the same quantity is renewed, and 
so on nutil sensibility and consciousness are lost. Chloroform narcosis 
may also be divided iuto three stages. 

The first is the stage of excitation. In this the pulse is usually in
creased in force and frequency, the face is tlushed, the pupil normal or 
contracted; delirium may be present, with muscular rigidity, varying in 
degree in different subjects. It is almost always well marked in patients 
of the alcohol habit. The second stage is that in which sensibility and 
consciot1sness are lost, yet in which the functions of the heart and re
spiratory organ~ are performed in an al most natural manner. The pupil 
is now dilated and arterial tension di1ninishecl. In the third stage, that 
of profound paralysis, the breathing becomes shallow and stertorous, 
the heart beats rapid ancl weak, and the arterial tension is markedly 
diminished. 

The second is the operative stage. The tliird should be a\·oirled. 
Death duriug the iuhalation of chloroform occurs from both heart and 
respiratory failure, and may take place in any stage of tl1e na1·cosis. It 
is the heart, howe,·er, which fails in the rnst majority of fatal cases, and 
this organ not infrequently suddenly and "·ithout warning ceases to beat. 
On the other hand, ether, when given in lethal doses, paralyzes the re
spiratory muscles, of which there are almost always premonitory symp
toms that will not escape the acnte observer and cautions snrgeon. 
\Vhen natural respiration fails, artificial means may be readily employed 
and life savecl by keeping up a sufficient quantity of air nnti l the effects 
of the ether pass away. In heart failnre from chlorofonn there is little 
hope of restoration or function. Ilowever, a carefnl selection of cases 
and a preliminary stimulation of the heart by a hypodermic injection of 
morpliine and atropine, as heretofore gh-eu, "-ill render the clanger of 
death from heart failure extremely rare when the necessar.r precautions 
are taken and when the administration of the anresthetic is in expert 
hands. 

The use of morpltine as an anr.esl11etic agent has not received the 
attention it deserves. In some instances it may be impossible to use 
ether, chloroform, or cocaine. I succeeded in removing the larynx on 
one occasion wirhont the use of a trachea tube ancl with complete ames
thesia by producing a profound narcosis by the hypodermic nse of mor
phine. I gave the patient two ounces of whisky half an honr before, and 
repcatecl this live niinutes before the operation; twenty minutes before 
the op~1:ation one quarter of a grain of mol']ihine hypodermically and 
an add1t10nal qnarter of a grain was administered fhe minutes before the 
operation was bPgun. In the case referred to, ns there was slig-bt sen
sation, I gaYe the patient an adclitional eighth of a gmin; ancl in the 
conrse of the operation, which lasted an hour ancl forty minutes, in which 
the larynx was exposed, the entire right half of it was remow•cl, together 
with one half of the left ala of the thyroirl cartilage wirh the ,·ocal corcls; 
the patient was entirely free from pain and did not remember after the 
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operation any painful experience. In using morphine in this way, pre
caution must be taken to ha,·e ready everything for antagonizing a too 
profound narcosis, and the amount of morphine employed mu t be care
fully regulated to produce the required amesthesia. The antidotes to 
mo1·phine poisoning (atropine sulphate, gr. m; strychnine sulphate, gr. 
,;,) should be in hypodermic syringes ready fur use, and strong coffee for 
rectal injection. Prof. J. 111. l\Iatthews, of Lonisdlle, Ky., has produced 
satisfactory narcosis, and has succeeclecl in doing major operations with 
the use of whisky alone, giving one ounce at a dose ancl repeating it 
every ten or fifteen minutes until the patient is thoroughly unconscious. 
A combination of whisky aucl morphine I have used with great satisfac
tion in one or two instances where the condition of the heart wonlcl not 
permit the use of other anresthetics. 



CHAPTER IX. 

JLEl\CORRTIAGR-WOUNDS AND \\-OUND SUTURE. 

Iliemorrlia.IJe and IImmostatics.-The control of hmmorrhage is one 
of the most important features of surgical practice. Anatomically, 
hmmorrhage may be considered as arterial, capilletry, and venous. Clin
ically, it may be primary. occurring at the time of injnry. or secondary, 
occurring after the establishment of inflammation and the commence
ment of repair, this period beginning in from twenty-fonr to thirty-six 
hours after the injury. Secondary hmmorrhage may be due to what is 
termed reaction in the patient's condition, a gradual increase of volume 
of blood after sudden hmmorrhage clue to abstraction of fluids from the 
tissues and consequent increased force in the action of the heart. It may 
also occrn· from separation of sloughs, or from any death of tissue in the 
part invoh·ecl . 

Natural hmmostasis occurs (1) from the contraction and retraction of 
a divided Yessel; (2) from spontaneous coagulation of blood iu presence 
of the atmospl1ere. "'hen a ,·essel is completely seYered it contracts longi 
tndinally within its sheath, and at the same time its circular muscular 
fibers decrease its normal diameter. Contact of the blood with the rough
ened sheath tends to induce coagulation, ancl if to this is added atmos
pheric contact the process is more rapid. Diminished Yolume of blood 
and weakenecl heart also fa,-or the formation of clot. The finishing 
process in natural hromostasis is the permanent closure of the vessel by 
the exudation of plastic lymph and cicatrization which results from 
inflammatory cell proliferation. 

Secondary h;cmorrhage rarely occurs in wounds that ham been made 
aseptic. However, it may occur in ast'ptic as well as septic wounds 
when there is a diseased condition or atheroma of the vessel walls. It 
is commendable smgery to consider all "·otrnds as ]JOssibly subject to 
hmmorrhage, for the careful attention which this conclusion carries with 
it may prevent loss of life in the exceptional caseR. 

In eertain conditions, such as intlammatory crclema, and in some tis
sues, as in the tongue, the scalp, and bone, a suffieient retraction of the 
divided Yessels can not take place, and h:emorrhage is apt to be sernre 
ancl continuous until arrested by direct compres~iou or by ligature. 

The surgical means for the arrest of h:emorrhage are : 
1. Dil'ect pressure upon the bleeding surfaces, which may be effected 

by preRsing- into the wound any substance con,·eniPnt in the emergency 
-a clean towel or handkerchief, or any clean cloth ; pressure of the 
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finger or closecl fist upon the vessel, first above the wound, and, if this 
does not arrest the hwmorrhage, below it, in order to control both the 
arterial and the venous flow. 

2. Constriction, which is one of the safest ready means for the control 
of bleeding in any of the extremities. This may be made with a folded 
towel, the sleeve of a coat, a belt, or a bridle-rein, but 
preferably with au elastic tourniquet. If any of the 
first-mentioned articles are used, it may be necessa rv to 
introduce between the member and the constrictor-the 
rung oI a chair or a walking-cane with which to twist 
the tourniquet in order to arrest the hremorrhage (Fig. 
145). 

\Yhen the hremorrhage is from the trunk, pres
sure on the wound or upon the vessels going to the 
wound must be relied upon. Capillary oozing or 
considerable hmmorrhage from small arterioles and 
veins may be reaclily controlled by the application 
oI an ordinary roller bandage over a pad or dress-
ing placed on the bleecling surface; the amount of \ 
pressure to be applied will be determined by that ueces- ·.) 
sary for tile arrest of hremorrhage, but it should uernr· 
be so powerful that the circulation in the limb beyond 
the compression is completely shut off for more than 
thirty minutes at a time. Equally adjusted pressure 
from the tip or the extremity, applied up to and be
yond the point of bleeding, will o,·ercome this diffi
culty. Under such conditions, the toes and fingers 
should be left exposed, so that the circulation can be 
closely observed. Esmarch's elastic bandage furnishes 
the ideal method or temporary control of hmmorrhage 
duriag surgical operations. \Yhen it is properly ap
plied, b;emostasis is complete aucl entire, scarcely a 
drop of blood being lost even in operations upon bone. 
It should always be employed in operations upon the 
extremities. In anremic snbjects compression should 
be applied forcibl~- from the tip of the extremity up to 
near the point or cli sease, but uncler no condition sboulcl 
the elastic bandage ever be carried over a diseased sur
face, since the powerful compression it exerts may 
d1·i,·e septic matter into the veins or lymphatics and 
thus produce irreparable clarnage. \\' hen the elast ic 
bandage has been applied, a constl"ictor should be 
lllarecl well above the point of operation, and when 
this is clone the Esrnarch placed below can be remo,·ed 
(Fig. 140). 

3. Elerntion of a limb at right angles to the bod.1-, gravitation return
ing the bulk of the blood to the center. The Yalue of posture in the arrest 
of ht-e morrhage can not be o,·erestimated. E1·en tmumatic hremonhage 
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that is Yiolent with the body prone upon the gronml will often cease 
spontaneously if the part is elevated as high as possible; and in wotmds 
of the thigh close to the body it has been my habit to place the patient 
upon a table or bed ancl to elevate the feet so that the body reclines at 
an angle of 45. 0 .After all operations upon the hands, forearms, feet, 
ancl legs, the elevated posture shoulcl be maintained iu order to pre1·ent 
oozing into the dressing. It may be well to say, however, that in certain 
cases of amputation, as at the hip joint, it is not always wise to drive all 
the blood which may be in the sound portions of the diseased limb into 
the body, especially in plethoric individuals, since the great proportional 
increase in the blood will throw upon the heart more work than it has 
been accustomed to perform. In applying constriction to a member of 
the bod.v, care should be taken to use a wicle rubber bandage when such 
can be obtained, since, if a narrow loop or piece of rubber tubing is used, 
there is clanger of too much pressure being exercised upon a narrow 
space. In this way nerves have been injured, and I have seen several 
cases of temporary paralysis result from this practice. 

4. In surgical wod< the artery forceps is the most satisfactory means 
of preventing or arresting luemorrhage. "Then vessels are seen in the 
course of a dissection they should be clamped on either side before they 
are divided. Mnch time can be saved in an ordinary surgical operation 
by having a large number of artery forceps . Many of these applied to 
bleeding points produce coagulation in the vessels before the operation 
is enc1ec1, and the application of a ligature is unnecessary. Other vessels 
will have to be secured, and modern experience teaches us that carefully 
stel'ilizecl catgut is perfectly safe, and the most satisfactory of all ligature 
materials. 

5. Torsion or twisting. By this method the c1il'ic1ed ends of an artery 
are seized by the forceps and twisted round and round three or four 
revolutions, and the forceps unclasped and removed. The mechanism of 
occlusion is the destrnction of the elastic and endothelial la,·ers of the 
vessel, while the connecti1·e-tissue sheath ancl the aclYentitia ~re twisted 
into a fine thread which does not unwind.after the forceps ha•e been 
remornd, and the vessel is thoroughly occlndecl. Torsion ans"ers well 
in the case of small arteries. 

6. Acupressure is practically obsolete in modern snrgery. It consists 
in running a needle or a long silver or metal pin underneath the •essel to 
be compressed, and throwing a figure-of-eight thread over the two ex
posed ends of the needle. 

7. The ligature is the chief reliance of the surgeon. In ligation of the 
larger arteries -the subclavians, carotids, iliacs, an<l femorals-lnrge· 
sizecl catgut (No. 5 or No. 6) is preferablP. In tyin~ the exposec1 ends of 
a divided artery it is advisable to seize tbe encl with a dissecting forceps 
and, with a clnll rnstrnment, preferably a grooved director, dissect back 
the sheath and connective or other tissues which overlap the encl of it, 
so that the ligature may be properly applied to the clean vessel wall. In 
tightening the ligature it is not necessary to use such pressure that e>en 
the enclothelial and elastic coats are divided ; but the "":ills shoulcl be 
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snugly brought into contact. ancl it is well enough, when the first knot is 
run down and tied, to leave both ends of t he ligatu re perfectly slack, nntil 
the second and even the third knots are ru n down and secured. If after 
the first knot is tied the operator pulls or makes tension on either end of 
the ligature, he will be ap t to loosen i t at the point of constric tion, and 
he may thus tie the fini shing knot without having occluded the rnssel. 
The theory was ad vanced by Scarpa many yea rs agG, and was demon
strated by myself in 1880, ancl in the later classica l work of Ballance ancl 
Ed munds, that the process of occlusion af ter deligation of arteries was 
by proliferation of the enclothelia ancl connective-ti ssue ce lls of the ves
sel ancl the well -known process of cicatrization, following inflamma tion 
in all the soft strn ctures of the bocly, ancl that the forma tion of a clot 
was not at all essential to permanent occlusion. 

Many surgeons still use silk as a ligature, and others have substituted 
materials other than catgut, such as ox aorta (Barwell), cleer sinew 
(Wragg). aucl sterilized nerrn tissue (used in a num ber of deligations 
by the a uthor). I have tied the larger arteries many times with catgut, 
and have never yet seen a secondary bremorrh age, and see no reason 
wh y any other su bstance should be substituted for thi s excellent mate
rial. The few accidents which have been recorded were in all probability 
due ei ther to an inferior ar ticle, which introduced sPp tic matter into the 
wound and set up intlammation and suppuration, or to the ,·essel being 
tied over-tight, weakening the walls, which gave way nuder the action 
of the heart. 

In appJ _,•ing a liga ture to an artery a t a point remote from the lesion 
-that is, to an undivided artery-the vessel should be exposed and, 
when it is necessary to avoid including in the ligature a nen e or vein in 
close rela ti on. its sheath carefull y picked up by tbe forceps and ni cked, 
so that the aneurism needle (or the sil ver probe, which can be used fo r 
tbis purpose when no aneurism needle is at band) may be inserted be
t"·pen the shea th a nd the wall s of the vessel, and made to pass arou nd it ; 
the artery, being thus exposed, can be tied as heretofore addsed . \Yhen, 
howe,·e1-, the artery bas a separate sheath the ligature may safely include 
thi s with the vessel. I have clone this in many instances, and am of the 
opinion that the bloorl su pply to the Ye sel wall (rnso vasor um) is less in
terfe red with than when the sheath is opened a nd par tiall y detached. It 
is the prac tice of many good surgeons to apply two ligatu res when a ,-es
sel is tied in continuity, half or three q uarters of an inch apart, opening 
the sheath continuously for this pu rpose, and then dividing the artery 
midwa y between the two ligntures. I ham ne,·er employed this method 
and do not see t he necessity for it. It is held by some, howel"er, that 
there is less likelihood of secon<lary limmorrha ge if the na tural longi
tudinal tension of the vessel is reJie,·ed by its di vision, both ends retract
ing into their sheaths, as they do in di vision in ordinary wou nds. All 
ligat ure material should be absolutely steril e when employed, and should 
con esponcl to the size of the vessel to be secured. as heretofore gh·en. 
In making the knot, one of two methods may be selectecl-namely, the 
single knot, or the double or friction k not. 'l'he former is so well repre-
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sentea in Fi<>, 141 that it will not require description. A little practice 
will show the superiority of this over the.false knot shown in Fig. 142, 
which is more apt to slip. In the fl'iction or double knot (Fig. 143), 
the end of one side is passed twice under and o,·er the other for the first 

loop, instead of once, as just gh'en. \Vhen the ends of the ligature are 
drawn upon, and the vessel constricted, the first knot holils without dan
ger of slipping until a second single knot is added to it. As to the appli
cation of one or the other of these loops, the single knot will suffice for 
all vessels which are freely exposed and superficial, "·here the surgeon 
can be assured that the first turn holds fast until the second has secnred 
it or where the bite of the first knot may be grasped and held with the 
Jong smooth forceps made for this purpose, and which pre,-ents all dan
ger of slipping. In deep wounds, where the knot mt1st be run clown with 
the finger tips and the forceps can not be employed, the donble knot 
shottld be preferred. After being tied, the ends are cut with the scissors 
about one quarter of an inch from the knot. As to how much force it is 
necessary or proper to exert in the application of a ligatme to an artery 
it is impossible to say. This point will be fully discussed in the chapter 
on Surgery of the Arteries. 

8. Heat, either in the form of the actual cauterv or in that of water 
heated to from 120° to H0° F., is a Yery excellent h~mostntic under cer
tain conditions. Demonstrations of the valne of the actual canterv are 
seen in the ordinary operation for hremorrhoids with the clamp and. can
tery. In large oozing surfaces, compression with towels clipped in bot 
water is an excellent means of stopping capillary hremorrhage. 

9. Cold, in the shape of ice or Ycry cold water, is not so valuable a 
hmmostatic as heat, bnt acts in the same way, by exciting contraction of 
the non-striated muscle fibers. 

10. Styptics, such as persulphate of iron, are sometimes employed, 
hut it is difficult to understand nncler what comlitions their use would 
be jnstiliecl. 

Dr. Roswell Park, of Buffalo, has pointed out tlie achantage of a 
solution of antipyrine in controlling hmmorrhage, especially o"er the 
small vessels in the pia mater. It is sterile and does not interfere with 
prompt healing, and causes contraction of the Yessels, but not coagula
tion of escaped blood. It is applied as a spray. 

Gallic ancl tannic acids may also be n1entionecl, bnt, like the iron 
salts, they are not to be employed when compression or heat or cold can 
be nsecl. 
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It may be well to mention the action of certain we ll -known in ternal 
remedies, which ca use arterial contraction or lessen the heart's force, and 
may occasionall y be of service in arresting bleeding. 

11. In amputations where extensive muscular masses are cu t across, 
ag in the thigh or hip, and whPTe oozing is always troublesome, i t is 
acl l'isable to pass deep sutures of strong ca tgut throul(h the muscles in 
various directiolls, tying them, and thus exercising firm comp ression 
upon bleeding capillaries and even larger vessels, which otherwise would 
require separate ligatures and much valuable time. 

12. Ilromorrhage from bone, as in operations upon the skull, where 
the sinuses in the diploii are divided, may be arrested by plugging with 
Cunningham's sterile wax (castor oil 3 j, white beeswax 3 j, melt to
gether at a high heat for purposes of sterilization, ancl keep in sealed 
test tube). This may be softened for use by holding the m be in hot 
water. Sterile wooden pegs may be inserted in the bleeding canals in an 
emergency. 

13. Ligation of the extremities. One of the most diffi cul t forms of 
hromorrhage to control is that occnrring within one or the cavities of the 
body, especially in the c1,mial and thoracic cavities. Intraperi toneal 
wounds are almost always amenable to direc t interference by abdominal 
section and the applica ti on of the ligature to the bleeding point. But 
this is not al ways true, especially in certain conditions of shock, where 
the snrgeon may doubt the propriety of operative inte1·ference. In 
wounds of the lungs ancl in pulmonary lucmonhage from any cause 
direct hromos tasis is practically impossible. 

Under an y condition of h romorrhage in any of the caviti es of the 
body where direct interference can not be employed it should be the aim 
of the surgeon to diminish the bloocl pressure a t the bleeding point. To 
this end the applica tion of ligatures upon the extremities of the boc1y at 
the shoulders and at the hip joint may be e!licacious. Tiley shoulcl be 
just tight enough to interfere with the return of bloocl in the veins, yet 
not sufficien tly tig-h t to occlude the artery, for the bloocl must fl ow out 
through the arteries and be prevented from returning- by the pressure of 
the ligatures on the more yielding veins. in order to Jill the tissues of the 
extremities with bloocl a ncl thus hold that mnch of the circulating f:l uicl 
in resP1Te un til the h romorrhage can be arrested by coagulation at the 
poin t of bleeding. It may be safely assnmecl that one third of the entire 
volume or bloocl may thns be helcl in abeyance. The clanger of shutting 
ofl' too mu ch bl o0t1 in thi s way ancl producing cerebral anmmia or hea rt 
failure, from the laek of volume of blood upon which the heart may act, 
must not be fo rg-o tten, ancl this must be determined by the case under 
treatment. The lig-atures may be left on fif teen or t wen ty or as many as 
thir ty minutes, and when they are remo1·ecl i t shoulcl be clone gracl nall y, 
since the return of the bloocl which has been imprisoned in the extremi
tiPS mil(h t so suddenl y increase the volume in the vessels, the heart 's 
action being likewise increased, that the coagnla might be forcecl out of 
the vessels at the point of h:nmorrhage. 
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'\'OUNDS. 

A wound is a sudden solution of continuity in one or more of the 
tissues of the body. By common consent, such lesions in bone and carti
lage are called fractures. 

'Younds are operative and accidental, and may be classified under 
four leading heads-namely, incised, punctured, lacerated, and con
tused. Any breach of continuity may become inoculated with a virus, 
or venom; it is then a.poisoned wound. 

Perforating injuries, caused by missiles projected from guns, demand 
especial consideration as gunshot wounds. An incised wound is made 
by a clean cnt with a sharp instrument. Apunct1tred wound is caused 
by a narrow instrument which penetrates but does not cut laterally. A 
lacerated wound is made by a dull instrument which tears the tissues. 
A contused wouml is one in which the tissues are more bruised than 
separated. 

The changes which occur in the tissues during the infliction of a 
wound, ancl in the process of repair, are as follows: Take, as an ex
am pie, an incised wound across the anterior aspect of the middle of the 
thigh. 

As the section is made, the capillaries, arterioles, and venules within 
the field of irritation instantly contract, and immediately thereafter 
become dilated. 'Vitl1 the impingement of the knife the tissues retract, 
and hromorrhage occurs. The wound fills with blood, and, if no large 
vessels are divided, the bleeding may cease spontaneously by coagulation. 
The chief factor in rapid coagulation after a wouml is the presence, in 
increasecl quantity, of the white corpuscles, which increase, as before 
stated, always takes place within the irritated zone. Under the ab
not·mal conditions present, coagulation results from a combination of 
the paraglobulin of the leurocytes with the fibrinogen of the plasma. 
This process not only occurs in the bloocl extravasatecl, bnt extends 
along the capillaries back from the edge of the wound to the nearest 
anastomosis. 

Immediately following these changes, hypenemia, reclness, swelling, 
heat, and pain occur in the edges of the wound, and g-eneral cell prolifera
tion en ues, as describecl in the chapter on inflammation. No repair of 
tissue is possible without this inflammatory process. It may be mild in 
degree, yet it must. of necessity exist. A reunion of atom to atom, capil
lary to capillary, ancl a resumption of fnnction without cell proliferation, 
can not occur. 

If the hremorrhage is, as i t shoulcl be, entire ly arrested, the wound 
thoroughly cll"iecl under every aseptic precaution, the parts bronght to
gether by properly adjusted pressure from deep as well as superficial 
aseptic (prPferably absorbable) sutures, the surface of the skin carefullv 
dried and immediately coatecl with a thick layer of sterile colloclion, tl;e 
changes which the tissues nnclergo in the effort to restore the integrity 
of the part are about the same as those describecl in the section on re-
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generation or repair of tissue in non-infective inflammation. Ilyperremia 
is present, increasecl number of leucocytes, diapedesis, and general cell 
proliferation. Any coagulated plasma or serum which may hare escaped 
after the wound is closecl will be immediately inliltrated with the new cells 
of the embryonic tissue and the wandering leucocytes, and serves as food 
for these bodies of protoplasm. From this mass of embryonic tissue, 
by selection, the process of repair is carried on. Yascular bnds are pro
jected from the proliferating endothelial cells of the blood Yessels at 
their divided and occluded ends ; these meet with buds from opposing 
surfaces and unite to form new vessels as described. In the same way 
and from the original cells which composed the tissues new connecth·e 
tissue, muscle, nen·e, and epithelia are thrown out. In from fonr to ten 
days the process of contraction begins, and some of the new blood vessels 
may be obliterated by this normal fibrillation of the connecti,·e-tissue 
cells; but the majority remain to carry on the permanent cil'culation of 
the part. Any excess of tissue under normal conditions undergoes gran
ular metamorphosis, "·bile that which is needed in the function of the 
part remains and takes the place of that destroyed. \Yhen, howe,·er, 
infection occnrs, as when the wound is treated by the open method or 
has not been asepticized, the changes differ inasmuch as suppuration is 
precipitated and the liquefaction of the new embryonic tissue takes place 
in rnrying degree. Under such conditions, the process of repair is 
greatly crippled, cicatrization or fibl'illation of the new tissue is much 
more exaggerated, aud naturally the function of the part is only partially 
restored. Such wounds always heal by cicatl'ization, and jt is this con
tl'action of the connective tissne which forms the seal', obl iterates the 
Yascnlar snpply, and gives the bleached appearance almost always ob
served in cicatricial tissue. An open granulating wound becomes cov
ered with integument by the formation of new epithelium from the eclges 
of the wound. This gradually extends from the periphery toward tbe 
center, causing a sluinking of the granulation tissue, until the whole 
surface is skinned o,·er. 

Treatment.-The arrest of hremorrhage is the first indication. In
cised wonuds bleed most freely, and are more dangerous in this par
ticular than lacerated and contused wounds. In one the Yessels are 
smoothly severed, in the other the ends are torn in shreds. In the 
Jarger Yessels retraction or the media ancl intima occul'S, and coagula
tion is more readily effected. Punctured· wounds do not bleed seriously 
unless the larger Yessels are opened. On account of the extensirn lacera
tions caused hy missiles projected from guns, the same may be said of 
wounds of this class. 

1I1cmorrhnp:e from an artery sl10uld be controlled by pressure over 
the main trnnk, between th~wound ancl the heart, until the ends of the 
\'essel can be secured with the catgut ligatnre. Yenous h::cmorrhage 
requires the elerntion of a part (when an extremity is ill\'olved), and 
]11'essure upon the distal side of the wound until the ligature can be 
applied to the bleeding point. " 'bile not so essential, it is best to t.ie 
both ends of a divided Yein. Direct pressure in the seat of a \Yound will 
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arrest ordinary h:rmorrhage. \\'hen the bleed ing is from an ex tremity, 
an emergency tourniquet may be made by tyiug a bridle rein, rope, piece 
of cloth (as the leg o[ a pair of trousers, or coa t sleeve), or any other sub
stance, a round the part aborn the wound, and twisting this by means of 

a stick, bayonet, sword , or gun barrel, 
>'w. 144.-Pctit'• toum;quoc properly inserted (Fig. 145). The efficiency 

of this method of compression is increased 
by placing a pad over the main artery. Compression of an artery with 
the thumb or finger, or a padded key or stick, will be of service in any 
emergency where a tourniquet can not be had. 

F10. 141/.-Pctit's tourniquet applied for the brachia\ nn<l femoral nrkrics. (After Esmnrch.) 

The tourniquet of P eti t (Fig. 14-i) is one of the older and more useful 
instrnments. Its application is illustrated in Fig. 146. 

Esmarcli's elastic bandage (or a piece of strong rubber tubing) is 
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the most generally useful of all the constricting luemostatic apparatus. 
It may be thrown arouud a part, between thP bleeding point and the 
heart, or it may be applied from the tip of the extremi ty, and OYer 
and on the cardiac side of the wound, and here secured (l<' ig. 147), while 

Fu1. H7.-( Aftcr 
E~u111rcl1.) 

the portion beyond i removed. ln this way the 
limb is rendered bloodless. This excellent appara
tus may be employed in compression of the iliacs 
(Fig. 148) and the abdominal aorta ( l'' ig. 149). The 
rnbber tubing efl'ectnally controls all luemorrhage 
of the extremities, the use of which is demonstrated 
in the chapter on amputation at the shoulder and 
hip joints. 

\Vben the immediate flow of blood is arrested by 
any of the foregoing methods, the permanent arrest 
of hmmonhage must be secured by the ligature at 
the divided point. For this purpose the artery for
ceps and the catgut ligature, already described, will 
be found by far the most preferable. 'l'orsion is not 

Frn.14 S.-(After _E,..mnrch.) 

.Fio.149 .-~Aftcr Ei-mnrch.) 

as safe as the li!(atnre, and .should not be employe<l when catgnt can be 
had . The actual cauter?J, packing with st?Jptic cotton, and acupressure 
are methods never to be employed when anything else ca n be done. 
If a wound must be packed, and if sterilized gauze can not be had for 
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this purpose, use clean linen or cotton cloth. Cold water, or preferably 
water ltealed to about 120° to lil0° F., will prove of rnlue as a hrnmo
static. Elenation of a part, and well-ad justed compres~ion by dressing 
and bandage, will always be made al"ailable by the surgeon of experi
ence. " 'bile the ligatures are being applied, and, in fact, before this 
time, the entire surface of the wound should be irrigated with 1-to-3,000 
sublimate solution, and thoroughly cleansed of all clots or foreign mat
ter. Next to sublimate, the purest water should be freely used, and 
this, if possible, should first be boiled and allowed to cool to about 
110° F. It rarely occurs in an extensive wound that all hrnmorrhage 
can be stopped, for a general oozing takes place from capillaries too 
numerous to tie. IIrnmorrhage of this character may be arrested by 
elevation of the part, or pressure either by approximation of the walls 
of the wound, by packing with sterile gauze, or by general compression 
of the part with a bandage. Buried sutures of catgut carried through 
the muscles and fascia not only secure approximation of retracted tis
sues, hut arrest bleeding. If the edges are to be closed with sutures, 
the packing must be temporary. lt is most successfu lly practiced by 
crowding the wound full of sterile gauze wrung out of hot water. A 
hot towel is laid ornr these, and firm pressure made for about five or 
ten minutes with the hand or a roller. After the important vessels 
are secured, the wound is closed, drainage tubes, if needed, inserted, a 
sterile gauze dressing applied, and over this cotton wadding about one 
inch in thickness. A layer of protective is placed over this, and the 
necessary pressure employed by means of an ordinary rollet·. It is im
possible to convey an idea of the amonnt of compression to be used in 
applying the roller. It should be tightly drawn, and as long as the tips 
of the toes or fingers are left out for constant inspection, so that any 
arrest of the circulation may be irnmediately disco1·ered, no danger is 
incurred. 

In closing a wound by sutures, the points of chief importance are to 
bring all parts of the opposing su rfaces together with equally distributed 
pressure to remove all coagula or serum so that no nidus is left for the 
development of bacteria ancl to dispense with drainage when possible. 
A wound which gapes at the top or bottom, or in the middle, is not 
well dressed. As for drainage, when necessary, the cardinal Jaw is 
that, in the position in which the part must rest aft er the operation, 
the fluids shou ld readily gra-dtate from the deepest portion of the 
wound out into the dressings. Before approx imatinf( wounded snrfaces, 
if lacerations have occurred, the shreds of tissue, which will probably 
slongh, should be trimmed ofI with the scissors, and the "·alls renderecl 
as fresh and smooth as circumstances Yli!l admit. I t is always desirable 
that the edges of the wound in the skin should be perfectly srn oot h, so 
that a clos~ adaptation may be secured a nd an ugly sca r avoided . This 
is especial ly essential upon the face, neck, and hands. Jn all such 
wounds the skin alonf( the line of sntnres shonld be carefully dried and 
coated over with several layers of clean collodion, which seals it her
metically. 
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In closing shallow wounds, it will usually suffice to pass the needle one 
eighth of an inch from the edge, so that it will emerge well down toward 
the bottom of the wound. It should now be entered in the Opposite wall 
of the wouud at the same depth, and brought up through the integu
ment at a point conesponding to that where the needle originally entered. 
·when a suture inserted in this manner is tied (Fig. 150), it is readily seen 
that in approximating the wounded surfaces tbe pressure is eqnally dis
tributed at the surface and in the deeper portions. \\'hen important 
vessels and ner1·es are in relation to the walls of the divided tissues, care 
should be taken to avoid transfixing these. Of the various forms of su
ture, that known as the interrupted is the most useful and satisfactory . 
.As shown in Fig. 150, the stitches may all be on the eame plane, or there 

Fw. 151. 

may be a wicle and deep. and an intermediate and more superficial row, 
as shown in Fig. 151. \\'hatever form is employed, care should be taken 
that as the knot is tightened the edges of both sides should be exactly on 
the same leYel. In order to effect this, it is often necessary to lift one 
side with a director or hook, or depress the other to the proper le1·el mth 
a dull instrument. No fat or shred of tissue should be allowed to bulge 
up between the edges, but should be pushed out o[ sight with a probe 
or [orreps while the suture is tied. In order to pre1·ent slipping, the 
first knot should be the double friction loop, which is the only one that 
will hold its grip while the second single loop is being tied to secure the 
knot,_ or the first single knot should be held with smooth forceps until 
the second knot is tied. It is best to keep the knots away from the line 
of the approximateil edges. In tightening the sutures the effort should 
be made to bring the lips of the wonud together nicely without sufficient 
tension to pucker or wrinkle the skin, or to cause it to be infolded or 
to be turned white from too much pressure. \Vhen expedition rather 
than uire acljustment is desired, the continuous suture (Fig. 152) may 
be practiced. The needle is always passed at a right angle to the 
axis of the wound, although that part of the suture which is visi
ble crosses it obliquely. The mattress suture, shown in Fig. 153, and 
the quill suture, at Fig. 154, are practically obsolete. They possess 

9 
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no advantages which do not belong to the interrupted -or continuous 
methods. 

The silver-wire suture is usually interrupted. The application is well 
shown in Fig. 155. After the proper apposition is secure~ by the first 
twist, made with the fingers down at the level o~ the skm, .the ends 
should be clasped in an artery forceps and turned eight or ten nmes. 

II 4f 
The pin suture (Fig. 156) is still popular with a number of sm·geons, 

especially in operations for hare-lip. Silver pins, or the ordinary iron 
pin of commerce, may be employed, and the adjustment of the opposing 

I' FIG. 159. 

~-
/ 

Fw.157. F10. lfl8. 

surfaces made more complete by throwing a silk or catgut interrupted 
loop, or figure-of-8. around the ends of the pin (Fig. 157), or a continuous 
figure-of-8 applied, as shown in Fig. 158. 

"\Yhen it becomes necessary to close a three-cornered wound, a cross
suture (Fig. 159) may be utilized, or the double-needled suture (Fig. 160) 
may be substituted. · 

Superficial lesions may be closed ancl held together by collodion or 
by adhesive strips, although this method is less exact than the sutures. 
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The strips should be cut narrow, aud it is always necessary to ha•e the 
parts to which they are applied clry and warm, else the plaster will not 
stick. The adhesive strips hold readily when warmed, as they are ap
plied, or when moistened with turpentine. The strips may he dovetailed, 
or, while the edges of the wound are held iu apposition, laid directly 
across the line of approximation. 

Another method, less frequently employecl, yet useful at times, is to 
take a piece of plaster ancl fasten it to the skin parallel with the edge of 
the wound. A half inch of this margin is folded back, and to this hooks 
are attachecl and elastic threads drawn directly across or in figure-of-8 
fashion, gracluating the pressure necessary to a proper apposition. 

The needles for carrying sutures should be of various patterns, and of 
all sizes, for different purposes. Some are straight and round, others 
are lance-shaped ; some should be crescentic, others straight for the half 
or two thirds of the shaft nearest the eye, and curved toward the point. 
In general a needle should not cut laterally while it is being introduced, 
since the lance-pointed variety not infrequently causes annoying hromor
rbage by division of vessels, which the round, or smooth needles would 
push to one side. 

A good needle holder is one of the most useful instruments of the 
operator's outfit. It should have a handle large enough to be well 
grasped without cramping the fingers, and strong enough to stand any 
required force. For general use the instrument of Sims is the best. 

After the wound is closed, and the final irrigation made, the antisep
tic dressings heretofore described should be applied. 

" 'hen luemorr11ar;e has been so profuse that death from syncope is 
imminent, the head should be lowered so that gravity will aid the flow 
of blood to the brain in the hope of maintaining its functions. The ad
ministration of whisky by the mouth or hypodermically is indicated. If 
the bleeding is occurring internally, an effort must be made to confine as 
much blood as possible in the extremities, and to hold it there until, the 
pressure at the bleeding point being relieved, stasis, coagulation, and 
arrest occnr. This method I have practiced in Se\'eral serious cases, and 
have seen its efficacy demonstrated. Both arms near the shoulder, and 
both thighs six inches below Poupart's ligament, are constricted by 
towels, cloths, or bandages of muslin or rubber, which are tightened just 
enough to retard or arrest the return venous circulation, ancl not to inter
fere with the outgoing current in the arteries. In this way several pounds 
of blood may be held away from the bleeding-point and turned into the 
circulation when the hmmorrhage ceases. Care must be taken not to 
produce fatal syncope by keeping too much from the brain, and also not 
to return too much of the pent-up volume into the circulation at once. 
\\'hen fatal syncope is threatened, the injection of a solution of one 
heaping teaspoonful of sterile table salt to one quart of "·ater which has 
been boiled ancl allowed to cool down to 110° to 120° F. should be done. 

Six pints of this mixture at the temperature gh·en have been ;uccess
fully introduced. Two to four pints will usually sufiice. This simple 
and efficient method of transfusion may be effected through a vein or an 
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artery, by preference the median basilic or cephalic vein at the elbow, or 
in any vein opened in an operation. The apparatus I employed is shown 
in Fig. 161. It consists of a funnel, to the tip of which a rubber tube is 
attached. To the end of the tnbe is a cannula for introduction into the 
vein. Open the vein, or utilize one already opened, in the wound if this 
is possible. \Varm the solution to about 115° P., fill the apparatus, 
.and allow a small quantity to escape through the pipette in order to be 

sure that no air is introduced. If then the 
stopcork is turned, 01· the rubber tube com
pressed, the cannula will be held full of 
fluicl. After it is carried into the vein it 
should be held in place by a ligature tied 
around the vessel just behind the expan
sion at the nozzle. If the stopcock is now 
turned on, the flttid gravitates into the Yein . 
The quantity and rapidity of the injection 
may be regulated by pressure upon the tube, 
or by elerntion of the funnel. The intro
duction should be slowly and gradually ac
complished. Any ordinary syringe, if thor
oughly cleansed, may be employed. Care 
should always be taken to pre,·ent the in
troduction of air. Prof. R. H. M. Dawbarn 
employs a large graduated glass irrigator 
which is kept at proper temperatm·e by 
immersion in a basin of hot water. Prom 
half a pint to as much as live or more may 
be used, the quantity to be determined by 
the character of the pulse, which is reduced 
from 140 to 90 beats after one or two pints 
have flowed in. A fountain syringe which 
has been boiled and the cannula of the ordi
nary trochar will suffice. In some instances 
a glass medicine dropper has been ubsti
tuted . 

The older methods of transfusion with 
defibrinated blood, or direct trnnsmission 
from the arm of the gi,·er to that of the 

patient, are now completely superseded h~' the saline solution. Success
ful transfusion of simple water at the temperature of the blood has also 
been acromplished. 

Poisoned Wounrls.-\Vhen a unom or 'llirus is introduced into the 
tissues through a solution of contiunit~-, it is rall!'d a poisoned "·ouncl. 

Snake Bite.-Tbe rnnom of certain reptiles cnrri~<l into the cir<"nlation 
through a wound produces alarming and, at times, fatal results. The 
intensity of its action is in proportion to the quality and quantity of the 
poison absorbed, as well as to the rapidity of its introduction. Thns, the 
venom of the cobra and rattlesnake is more fatal than that of many 
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other forms. Again, the venom lodged in the skin ancl subcutaneous 
areolar tissues, and absorbed by the lymph vessels and capillaries, is far 
less potent for evil than that which is injected into a vein, overwhelming 
the heart and sensorium by its rapid introduction. 

The order of toxicity in serpent venom, so far as knmrn at this date, 
is as follows: l. Cobra (.Naia tripuclians), a native of India; rattlesnake 
(Crolalus clurissus and C. aclamanteus), of southern North America; 
Bolluop jararacassa and B. jararaca, closely allied, accoriling to Dr. 
Robert Fletcher,* in the intensity of its venom to its congener, the North 
American rattlesnake; American copperhead ('l'rigonocephalus contor
trix) ; the American moccasin ( Toxlcophls atraplscus and 'l'. piscivorus) ; 
the spreading aclder, of the order Vipera berus. 

The venom of snakes is excreted by a gland situated near the eye. 
In the act of striking or biting it is forced by a compressor muscle along 
a channel, or groove, in the fangs. In the quiescent state the fangs (one 
on either side) are folded backward, and are bt1ried in grooves in the 
mucous membrane of the roof of the mouth. \\'hen ready for use, they 
are urawn forward by erector muscles. Rattlesnake venom, according 
to Dr. S. \Veir Mitchell, t has a specific gravity of 1 ·044, and an inrnriably 
acid reaction. Its color is from a greenish to a straw tint. Conjointly 
with Dr. Edward T. Reichert,:): he has isolated three proteids-namely, 
venom peptone, Yenom globulin, and Yenom albumen. Venom globulin 
is intensely toxic, producing rapid extravasa tions of blood ; venom pep
tone is less poisonous, but prodnces, when injectecl into the breasts of 
pigeons, intense sloughing. The albumen venom is not yet fully under
stood. Bl'omine, iodine, sodium, and potassium hyclrate and potassium 
permanganate destroy chemically the toxic property of the venom of the 
rattlesnake, copperhead, and moccasin. Serpent venom pl'oduces no 
poisonous effect in the tissues of the reptile which produces it, or in the 
tissues of any venom-producing reptile. It is poisonous to non-,·enomous 
snakes. 

As just stated, the symptoms resulting from snake bite in man Yary 
with the toxicity of the venom, the amount introclucecl, and with the 
rapidity with which it is carried into the cil'cnlation. A keeper in the 
London Zoological Gardens was bitten on the nose by a cobra, and died 
in a little more than one hour.# Dr. \Vainwright, of New York city, 
died within six hours after being bitten by a rattlesnake. Dr. G. A, 
Kunkler'" reports the case of a boy six years olcl who died dnring a 
ronnilsion on the fourth day, after being bitten on the foot by a copper
lwacl. The venom is seemingly as potent in cold as in warm weather. 
Dr. E. P. King¢ treated a patient in whom well-marked toxic symptoms 

*"American Jonrnnl of the 1\foclicill Sciences.'' .July. 188~. 
t Smithsonian C'ontrihutions, lSGO. "New York 1\lcdif'nl Jomnal," 1868. 
+ ·• Philndelphia )lcdicnl News," 1883. 
11 Rryanl's·•Surgery." 
f Ilomilton's "Surgery." 
A"' Cincinnati linncel and Obsen·er," 185!). " 1\ mcrican Journal o f the ~teclical Sciences," 

A.pril.188:1. 
0 "American Journal of the :\lctlical Sciences,'' April, 1884. p. 428. 
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were dernloped after being bitten by a copperhead which, although tor
pid, bad reco,·ered its activity nuder the influence of heat. \\'hen the 
clothing inten•enes, the venom is likely to be in part arrested, and the 
effect less severe. 

Pain of a sharp or stinging character is usually felt in the wound. 
Fright or shock may mask this symptom. Swelling rapidly ensues, and 
in rattlesnake bite eccbymosis is not uncommon. 'fhe welling extends 
in all directions, but is most marked in the line of the lymphatics toward 
the center. Headache, fever, rigors, irregular breathing, and a low, fee
ble pulse, with nausea, may be present. Adenitis, abscess, or sloughing 
usually occnr. If death does not ensue, the case may terminate favor
ably in two or three clays, or last for weeks and months. 

Treatment.-The immediate indication is the remo1•al of the venom. 
Labial suction is an efficient method, and may be safely practiced, pro
vided that there is no abrasion on the lips or contiguous mucous sur
faces. Inoculation is more dangerous about the mouth and neck than 
elsewhere, since the great swelling may close the trachea or larynx. 
Next in order of readiness is free and immediate excision of the tissues 
within a radius of half or three fourths of an inch from the puncture, 
or free incisions may be made so that the flow of blood may wash the 
venom ont. 

Permanganate of potassium is probably the best chemical, and whisky 
(or alcohol in some other form) tbe best physiological antidote. Dr. de 
Lacerda,* of Brazil, recommends the immediate injection in ancl around 
the wound of a 1-per-cent (gr. v to 3 j) solution of the permanganate in 
water, and also an intravenous injection if the venom has had time to 
enter the cirnulation. Dr. Robert Fletcher t states that Richards, of Cal
cntta, after repeating Lacercla's experiments, rPcommends a 5-per-cent 
solu tion in cobra poison; 3 j to 3iv of a soh1tion, var~'ing from gr. v to 
gr. x to water 3 j, wou ld be about the safest treatment for rattlesnake 
venom; ancl the weaker solutions for copperheacl and moccaRin bites. It 
must not be forgotten that this salt is toxic in overdoses. Ynlpian pro
duced death in a small dog with an injection of gr. vij. \Yhisky, or any 
form of alcohol, is a favorite cardiac stimnfant, and may be taken in 
adults in large quantities without intoxication. Care must be taken 
in adminstering alcohol to children, since it bas occaRionally proved 
fatal. 

\Vhen great swelling occurs, and f(angrene is threatened on account 
of tension, free incisions or puncture should be made. 

The venom of some of the lizard family, as the Gilti monster~ (IIelo
denna suspectum) and the toad# (Bufo vulgaris), also possesses toxic 
properties). The treatment shoulcl be abont the same as given above for 
serpent ,-enom, thongh not quite so energetic. 

*"Gazette des hOpitnux." 18Rl. pp. 507 and 891. Al~o, a Yn.luable paper by Dr. II. C. larrow
1 
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Venom introclucecl with the sting of the sco1pion not infrequently 
causes cleath in the Orient, although the sting of the North American 
scorpion is not dangernus. I have failed to hear of a death from this 
accident, although I have made personal inquiry from numerous prac
titioners in the Son th and 'Yest, who have hacl much experience "·ith 
these cases. In a personal e"-"])erience, in which I was stung by a scor
pion in the palm of the hand, no unpleasant symptom followecl. As soon 
as the insect was brnshed off, the venom was removed by sucking the 
wound, and by expression. 

The venom of the tarantula, ancl other spiders, is occasionally fatal. 
In a private communication, Dr. Thomas A. Pope, of Texas, who has 
seen many cases of tarantula bite, reports one fatal case. Death did not 
ensue, however, from the changes inclucecl in the blood by the venom, 
but from asphyxia due to closure of the latynx and trachea from great 
swelling, the man having been bitten in the neck. 

The swelling is nsnally severe, and an erythematous rash occnrs about 
the second clay. This may occupy one half or all of the body. Slough
ing at the wouncl almost always occurs. 

The stings of bees, wasps, hornets, etc., possess a venom which, while 
rarely fatal, is painful and annoying. The application of an alkaline 
solution will, if immediately used, neutralize the pain and the tendency 
to swelling. Clay moistened into a paste with the saliva is an effective 
remedy used by the negroes in the Southern States. The sting should be 
removed if it has remained in the wound. In the case of a negro child, 
three years old, who hacl just a minute or two before been stung by about 
forty bees, no erious symptom ensued. The treatment followed was 
brushing the insects off with a sheet, ancl thoroughly sponging the entire 
boc1y with a solution of a teacupful of ordinary snleratns in two quarts 
of water. 

The venom of the centipede srarcely c1eserves mention. I am told by 
physicians practicing in the sections infested by these Jliyriapoda that 
their toxic power is much exaggerated. The slight effects which follow 
their foot-marks and the bite of the tarantula should be treated by per
manganate of potassium locally ancl stimulants internally. 

Gunshot Wo11nds.-'Younds of this variety may properly be divided 
into those in ci1•il ancl those in military practice. In cidl life the 
wounds inflictecl by the shotgun, small-bore hunting rifle, pocket pistol, 
and toy guns are much less dangerous than those made by the more 
formidable weapons employed in warfare. 

"'ith the exception of the charge projectecl by the shotgun and the 
small hunting rifle, all missiles now used are conoidal or oblong in shape 
(Fig. 162). 

Projectiles fired from ordnance are both round and conoidal, solid 
and hollow, the latter being usually explosive. Grape, canister, bombs, 
and some solid shot are spherical, while most of the shells are cylindro
conoidal. 

A gunshot wouncl is al ways contused or lacerated. It may be simple 
or complicated: simple when ,the missile alone passes through the tis-
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sues ; complicated when fragments of cartridge, wadding, powder, cloth
ing, or other foreign matters are carried in with it. 

The degree of laceration made by a gun projectile is, as a rule, in an 
inverse ratio to the rapidity of its projection. It may also depend upon 
the shape of the missile, and the additional destrnction caused by dis
placed fragments of bone, etc. A conoidal projectile is more destructh·e 
than one which is spherical, for when in its transit the point meets with 

10 12 

resistance, it tends to turn over and over on its long axis, loses in great 
part its axial rotation, aud thus plunges through the tissues. \\'hen a 
ball passes in and out of the body, it will be found that t11e wonncl of 
entrance is smaller than that of exit, and is seemingly much smaller than 
the projectile. The infolding of the skin and its elasticity will account 
for the small size of the entrance. The diminution of the momentum 

*Wounds oC the :Mnnnlichcr ?ilagazine Rifle, etc. Dr. A. l\1. Fernandez de Ybarra, "Army 
and Navy JournaJ1" May 12, 1894. 
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and the tumbling of the projectile as it plunges through the tissues, 
together with the non-resistances of the skin at the exit, will aceount for 
the larger size of this opening. ·when a projectile passes completely 
through the tissues there is usually a single opening of exit. Occasion
ally the object is divided after entmnce, anu makes two or morn boles of 
exit, or one part of the bullet may lodge and the other pass out. Frag
ments of bone or teeth disphced by a missile may be driven out through 
the integument. 

If the velocity of a missile is great, and the tissues trnYersed offer no 
special resistance, the wound of exit will be in tlie direct line of that of 
entrance. l,'loc.lies traveling with diminished velocity or meeting with 
formidable resistance will be deflected, and may pursue a most unex
pected course. Instances are recorded of bullets which have made a half 
or the entire circuit of the body, passing :inst beneath the skin. Still 
more remarkable are the instances of extensive fracture of bones which 
have been produced without auy eYidence of injury to the integument. 
Longmore* relates the case of a solclier who had the whole shaft of the 
humerus shattered by a cannon ball, yet the skin remained as wbite aud 
as sound as if it had not been touched. Numerous instances of similar 
lesions are recorded. 

7.'reatment.-.A.s with all other wouncls, the arrest of hiemorrhage is 
the first indication in gunshot injuries. The ""rious means to accom
plish this encl ha,-e already been given. It shoulcl be the recognized 
duty of the profession to instruct the general public in the use of the 
simple1· means for a nesting hrernorrhage. In military serv ice each soldier 
should be tanght by actual demonstration where and how to make com
pression in orcler to control the blood supply to a pmt. In actual warfare 
the vessels shou ld be outl ined by nitrate-of-silver tracings, ancl with espe-

. cial indications at those points where pressure will prove most efficient. 
The ready construction of a touruiq net by means of a belt, coat sleeve, 
bridle rein, etc., tied around the limb at the proper place, and then 
twi,terl by a bayonet, sword, gnn barrel, or stick, is an important lesson 
for an emergency. Next in order, ancl no less essential in the successful 
management of a gunshot wound, is cleanliness ancl drainage. In the 
best-regulated armies of to-day each soldier carries in his cartridge box 
a well-protected ball of iodoformized ganze, \dth the instructions to lay 
this over the wound as soon as possible, and to hold it there by a belt or 
banclage until the surgeon arrives. In the antiseptic treatment of these 
injuries irrigation with 1-to-3,000 sublimate solution is thoroughly done. 
All foreign matter or fragments of bone or destroyed tissues are removed, 
bone, catgut. or rubber drains inserted, ancl the regulation antiseptic 
dressing applied. 

'Vhen snblimate solution can not be had, the freshest ancl purest water 
shoulcl be employed, and, when time allows, this should be boiled and 
usecl at 110° F. 

Following a serious gunshot or other injury (or al times a violent 

* Bolmes·s "Surgery/' vol. ii, p. 134. \Yilliam Wood & Co. 18i5. 
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emotion without any appreciable lesion), n. condition of prostration or 
partial collapse occurs, which is known as shock. Shock may be defined 
as a condition of collapse resulting from physical injury (usually with 
se,·ere hmmorrhage), or mental emotion whereby the functions of the 
nerve ce.uters are more or less completely suspeniled. The degree of 
shock is often determined by individual susceptibility, and is not always 
in proportion to the severity of the injury. The symptoms are pallor, 
coldness of the skin, thready, irregular, or rapid pulse, nausea, vomiting, 
clammy perspiration, and an anxious and fixed expression. 

Judicious stimulation is the great indication, for, while reaction must 
be brought about, the quantity of stimulants should be kept at the mini
mum. Rye whisky by the mouth, rectum, or hypodermically should be 
preferred. 

Hot bottles, warmed blankets, friction, etc., are useful adjuvauts in 
the treatment of shock. Injection of salt solution when hremorrhage 
has been excessive is the first and immediate indication. 

The ad l'isability of searching for a gunshot missile which has lodged 
in the body, or which has traversed any of the cn.vities, as well as the 
treatment of wounds of special organs, will be discussed hereafter. 

Gunshot wounds of the extremities should be treated with strict 
regard to the principles of modern aseptic and conserrntive surgery. 
The former sacrifice of important parts of the body before the days of 
antiseptic surgery may have been in gren.t part justified, for by the 
methods then in vogue deep infected areas could in no other way be dis
posPd of. The primary amputation of an extremity for gunshot wound 
uncomplicated by extensive comminution of one of the long single bones 
or wholesale destruction of the joint surfaces at the elbow or knee should 
be exceedingly rare. It should be the practice to anmsthetize all such 
cases and enlat·ge the point of entrance (and of egress, if such there be) 
of the missile, and by the aid of the Esmarch bandage and bloodless 
method of exploration remove all foreign matter, making a careful search 
for the missile if it be lodged in the tissues. remove all pieces of bone 
which are splintered and entirely separated, thoroughly disinfect the 
wound, and establish careful drainage either by catgut twist or rubber 
tube. It should be borne in mind that all forms of drainage im·ite infec
tion, and it is of great importance, especially in the class of cases under 
consideration, to keep a moist antiseptic dressing over the ends of the 
drainage apparatus. Extensi,·e loss of substance in the tibia, with the 
fibula uninjured, may be remedied by osteoplastic transposition of the 
small bone into the gap left by the injury in the larger bone. Extensive 
injury to the shaft of the femur or humerus rarely calls for immediate 
amputation until every justifiable means has been tried for the preser
vation of the limb, even if shortening ultimately res11lts. \Yonnds of the 
hip joint should rather be drained by the ordinary incision for hip-joint 
excision than primary amputation, which adds the shock of such a major 
operation to that already induced by n. serious injury. "Then the ex
trPmity bas been practically torn away by larger missiles, there may be 
justification for immediate amputation. 



CHAPTER X. 

BURNS, SCALDS, SKIN-GRAFTING, FROSTHI'T'E, FHRUNCLE, CARBUNCLE, 
ULCERS, GANGHl~NE. 

Burns anc1 scalds are classified in degrees varying from the mildest 
form, which produces a simple inflammation of the epidermis, to the most 
serere form, which destroys all the tissnes or organs of a part. The 
gmvity of the prognosis is usually in proportion to the extent of surface 
of the integument destroyed rather than to the depth of the destructive 
process. Burns of the head and face are most dangerous; those of the 
extremities least grave. Recovery is exceptional after destruction of one 
third of the cutaneous snrface. Death may result from shock, ulcer of 
the duoc1euum, or exhaustion from prolonged suppuration and septic 
absorption. 

The history of a slight burn or scald involving only a limited area of 
the integument, and not extending beyond the skin, is simply one of 
local disturbance. Cold-water immersion is the indication in treatment. 
'Vhen, however, a considerable extent of tissue is involved, symptoms of 
profound constitutional disturbance rapidly supen·ene. 'fhe patient is 
seized with chills or rigors, suffers excmciating pain, betrays in his 
expression the extreme anxiety felt as to his condition, and sinks into a 
condition of collapse, which is often the pre! uc1e to a fatal issue. \\'hen 
not rapidly fatal, the duration of this stage is from six to thirty-six 
hours. It is followed by the stage of reaction and inflammation. The 
character of the febrile movement depends upon the extent of the de
struction of the tissues, anc1 upon the concurrence of certain lesions of 
the thoracic and abdominal viscera. Inflammation of the c1uoc1enalglands, 
and the formation of ulcer with perforation, is not of infrequent occur
rence during the second week after the accident. Peritonitis, pleuritis, 
or pneumonitis may add to the gravity of the prognosis. Laryngitis 
and bronchitis are apt to follow the efforts at inspiration in the presence 
of scalding steam. 

Treatment.-The immediate indication is to relieve pain by the admin
istration of morphine hypodermically, or some form of opium by the rec
tum or stomach. Stimulation with whisky or brandy by enema, or by 
the month, is also indicated to prevent collapse, or to modify the in
tensity of shock which is apt to follow a scald or bnrn. The use of both 
opinm ancl alcohol should be made with a certain de!!ree of can tion, for 
there is clanger from a too profound narcosis with the former, whlle alco-

139 
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hol in excess will unnecessarily add to the fever of reaction, which al
ways follows if the patient should rally from the shock. 

The clothing should be carefully removed, and the burned surface 
shielded from the atmosphere by an immediate application of a mixture 
containing equal parts of linseed oil and lime water. If this preparation 
can not be obtained, a coating of ordinary white lead, as mixed for use 
in painting dwellings, is an efficient protective when poured over the 
burn. Flour sprinkled over until all the excoriated surface is well 
hidden is a method of treatment which may be carried out in almost any 
emergency. Rubber-tissue protective laid over the raw surface, and 
cotton batting applied on top of this, never directly upon the burned 
surface, is equally efficient. Lint dipped in 2-per-cent carbolized oil 
may be used directly on the wound. Any great degree of pressure should 
not be permitted upon the excoriated surfaces. In the not infrequent 
form of burn in which the back and posterior aspects of the extremities 
are chietly involved, the prone position should be maintained. 

\\Then suppuration and sloughing commence, great cleanliness should 
be observed, to prevent the absorption of septic matter. The dressings 
should be changed as often as the thermometer indicates septicremia, but 
not oftener. Absorbent-cotton pellets moistened in 1-to-5,000 sublimate 
should be used in cleansing the burned surface. A mixturn of vaseline 
(the white variety is preferable) ancl iodoform, in the proportion of 3 j of 
the former to 3 j of the latter, is a useful dressing in the stage of granula
tion. This should be applied on surgeon's lint, and covered over "ith 
rubber protective. It often becomes necessary to arrest exuberant granu
lations by the free use of lunar caustic, or the projecting buds may be 
clipped off with the scissors-a method objectionable, however, in the 
bleeding which always follows this practice. Compression by strips of 
adhesive (diachylou) plaster is a better methocl of repressing the over
grown granulation tisstie. " 7hen the destruction of integument has been 
so extensive that in the process of cicah·ization the granulating surface 
is not re-covered by skin, transplantation should be practiced. The vari
ous methods are grafting, sliding, or transplantation in mass. 

Grafting may be done by clippings about one twentieth of an inch in 
diameter, and cut out so that only the epidermis ancl Malpighian layers 
are included. The epidermis is piuchecl up with a pair of mouse-toothed 
forceps, and clippetl off close to the forceps with sharp curved scissors 
(Reverdin). A spot of granulating surface is selected, rendered aseptic, 
and the graft laid on bottom side clown and pressed snugly into the 
granulating bed. A similar graft for every quarter inch of surface will 
suffice. These should be left uncovered from one half to one honr. A 
layer of protective is then placed over the entire surface, ancl a light 
sterile-gauze dressing applied, held on with a roller or adhesive strips. 
This dressing should remain unmolested for at least forty-eight hours, in 
order to give the grafts time to take hold, and, when the dressing is 
changed, great care should be taken to prevent their clislodgment. 
\Yater should not be used in the dressing. At the encl of about the 
third clay, if the graft has" taken," a bluish-white spot will be seen, the 
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color fading away gradually at the edges nntil it is merged in the gen
eral granulating mass. Grafts situated near the skin will unite ancl pro
liferate more rapidly ancl surely than those farther out in the wound. 

"'hen an extensive area is to be grafted over, the method of Thiersch 
should be employed. It is as follows: The sui-fat'e from which the skin 
grafts are to be taken should be thoroughly shaved, scrubbed with soap 
and water, the skin follicles cleansed with ether, then thoroughly mopped 
with a 1-to-500 mel'Curic-chloricle solution, ancl again with normal salt 
solution* to remove the mercury, ancl the place covered with a dressing 
wet with the snit solution. In some instances, such as superficial burns 
or ulcers, especially where careful treatment has kept the granulating 
surfaces aseptic, ancl even iu cases which ha.-e become foul ancl then 
thoroughly cleansed, the grafts may take hold ancl ]i,•e, but it is ad
visable to remove with the curette, or pr~ferably with the knife, the 
edges of the ulcer clown to the healthy skin, together with the granula
tions which are shaved off with the knife, or scmped if the sharp spoon 
is employed. 'fhe bleeding surface shoukl be carefully sterilized by 
normal salt solution, which shoulcl be boiled just before using, and !Hem
orrhage stopped by pressure with sterilized gauze for the double reason 
that the escaping blood would lift tbe grafts up from the prepared bed, 
while a coagnlum would invite infection . Grafts or {fakes of skin, in
cluding chlefly the epithelial layers, are sharnd off with a very sharp, 
broad-bladed razor, long enough to permit a free sawing movement, 
which facilitates the cutting of thin sections. llfoisten the blade in salt 
solntion, make the skin tense, and remo»e larg-e, thin flakes. From half 
an inch to an inch in wiclth ancl from two to three inches or more in 
length is a convenient size for lifting and transplanting. These grafts 
include the epitlwlia clown to the papillary layer; even including some 
of the connective-tissue stroma of the corium will not interfere with 
growth, proviclecl the areolar tissue does uot come with it. Keep the 
graft moist all the time with salt solution and carry it directly to the 
surface to be covered, sliding it from the razor to its proper place on 
the wound, bottom side down. As the tendency of these grafts is always 
to roll toward their raw surface, each should be gently unfolded with 
dull forceps or a probe ancl laid flat down. Piece after piece should be 
applied ancl carefully adjusted along the edges of the woum1 ancl to 
each other like paving stones until the entire surface is floored. The 
whole is then co.-erecl o.-er with thin strips of rubber ti,sue about half 
an inch in width. 'fhe rubber tissne should be sterilized in mercnric
chloricle solution, washed off in salt solution, ancl shaken before being 
appliecl It is well enough in ap]llying these strips to lea1·e here and 
there a little crevice or crack, through which any aceiclental trausuda
tion may escape. Directly over the strips a layer of sterile gauze, ab
sorbent cotton, a large piece of rubber tissue, and Mer all a bandage with 
light compression. 

In from thfrty-six to forty-eight hours the dressing may be removed, 

* Normnl salt solution. six tenths of one per cent., npproximnlely gr. ij~s to water 3 j. 
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not disturbing the protecth·e, howeYer, for from one to two weeks. 
Upon removing the protective, it shonld be carefully taken off so as not 
to lift the grafts ; if suppuration has occurred, the ffuid should be ab· 
sorbed with gauze mops or cotton wet with salt solution, the pal'ts being 
touched very lightly. 

"rhen the condition demands, sereral thicknesses of grafts may be 
laid, one over the other, at the original or a subsequent operation. Some 
operators employ Esmarch's bloodless method when an extremity is in. 
volrnd, as i t prerents bleeding and saves time in operating. The con
striction is not removed until the operation is completed and the dressing 
applied, the compression of the final roller preventing oozing. 

The more remote changes in Thiersch skin grafts have been studied by 
Gok1mann ("Annals of Surgery," vol. x ix, 180-1), who says that cell pro
liferation in the middle layer of the epidermis is vigorous, and this con
tinues two or three months; the outer layer is cast off more rapidly than 
in normal skin, clue to the novel and insufficient nutrition, the exfolia
tion ceasing when the new vessels are sufficiently formed beneath the 
skin. l\Iobility of the new skin in case of small defects was noticed in 
about eight weeks, longer in larger wounds. Ile also demonstrated in 
skin thus developed elastic fibers and connective tissue ; sensation is re
stored slowly, traveling from the periphery to the center, showing that 
the new skin from Thiersch grafts requires from two to eight months to 
become fnlly formed. It is a matter of importance that all dense cicatri
cial tissue, as after deep burns, should be dissected away, since grafts do 
not ,.iP!d satisfaetory results when planted upon scar tissue. 

Dr. Z. J. Lusk, of \Varsaw, N. Y. (Medical Record, December 7, 
1895), reports a new and original method which, from the published 
cases, deserves recommendation: A patient, twenty-two years of age, of 
robust constitt1tion, was scalded by falling into a pan of boiling brine, 
and was seen very soon after the accident. Great bags filled with serum 
hung from his sides and other parts of the body. Both arms were com
pletely strippecl of epithelium, which hung in shreds about the wrists, 
having been scraped clown in his efforts to get out of the pan. The 
buttocks were also co1'erec1 with large blisters ; the skin on the lower ex
tremities hung in shreds, bleeding in many places. There were numerous 
small ve irles on the face and neck, and large erythema tons patches o,·er 
the chest and abdomen, but no vesication except in the Tight infra.clavic
nlar region. The grndty of the case may be nnclerstoocl when it is 
considered that the burned area covered ,;,ore than two thirds of the 
body. One month after the accident grafting was commenced. The 
only cutaneous covering on the left leg was seven inches wide at the tro· 
chanter major, na •Towing to two inches at the knee, covering oni> third 
oI the leg to within two inches above the ankle. The right, eleven 
inches wide below the trochanter, narrowing to a point two inches above 
the right knee, commencing two inches and :t half below, co1·erec1 one 
third of the leg, narrowing to one inch o,·er the ankle. The right knee 
from two inches and a half below to two inches abo1·e had no dermal cov
ering; left, the same, except two inches on the outer snrface. The upper 
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extremities were covered only by narrow strips on the outer aspect, ex
cPpt at the elbows, both of which were clenuclecl of skin. An elliptical 
space over the lumbar region, five by nine inches, ancl one of about the 
same cliameter over the left shoulder, were without dermal protection. 
There were in many places deep gangrenous sloughs, the underlying 
tissues resuming a more healthy appearance. 

Thiersch's method could not be employed, as there was no smface 
from which to shave epithelial layers, and no one could be found to girn 
strips o[ skin. On February 16th grafts were macle as follows : Attached 
to the clorsum of the right foot by one edge, the other being free and 
raised a quarter of an inch, was a patch of dry exfoliated epithelium, 
extem1ing nearly across over the surface, at the dis tal encl of tbe meta
tarsal bones; the iloating part was from an inch to an inch and a half 
wicle; from this I clipped ofI a piece an inch square, so[tened ancl steril
ized it in warm boric-acid water and cliviclecl it into twelve grafts, which 
were applied to the anterior gmnnlating surface of the left thigh. The 
result was eminently satisfactory. Seven out o[ the twelve grafts took, 
ancl rapidly developed into vigorous islands of skin. The subsequent 
treatment consisted in using this clriet1 epithelial tissue with which these 
large raw surfaces were covered with s ubstantial skin by April 1st. The 
man began sitting up a few clays prior to this elate, ancl with the attend
ant's aicl could walk about the room. He impro"ec1 rapidly during the 
month of April, ancl ou :May 1st began doing light work. 

The following experiments were made in the presence of my assistants 
ancl others: A little to the right and two inches below the trochanter 
major of the left leg there was a raw surface three inches and a half in 
diameter. At the proximal encl of the g reat toe there was a clry, bleached 
patch of epithelium which hacl been thoroughly isolated from the body 
se,·en week s, being h eld only by encls of hair. 'Yith this material this 
raw sul"l"ace was completely healed in twenty-one clays. . 

In the second case there was va1foose ulcer, two inches ancl a half in 
diameter, three inches above the ankle on the outer surface of the left 
leg, covered with unhealthy granulations and bathed with foul-smelling 
discharge. The ulcer was thoroughly curetted, and followed by stimu
lating applications, so that in ten clays the granulations appeared healthy. 
A surface on the left thigh near the anterior superior spi nous process was 
made aseptic, ancl on it was applied a piece of emplastrnm cantharidis 
two inches long by one inch wicle. Vesication was lH"Ocluced in six honrs, 
when the plaster was ca refully removed. The epithelium was detached 
at the edges of the blister, washed in boric-acid solution, after which all 
moistnre was aborbed with sterilized cotton, and it was then suspended 
in a small w.ide-mouthecl bottle, which was plugge<1 with aseptic cotton 
for a stopper ancl kept at a temperatnre het"-een 55° ancl 70° F. It was 
thoroughly clry in three clays, and a piece one inch square was cliviclecl, 
making tweh-e grafts, which were applied as before given. Nine of the 
twehe grafts took and grew rapidly, so that within twenty clays the ul
cerating surface had a substantial epithelial co,·e1-ing. 

In a letter elated March 26, 1896, Dr. Lusk repor ts another case of 
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burned surface, five by threeiuches, iu which he applied twenty-five grafts 
the same size as the foregoing. The material used was a patch of dry, 
exfolfated skin aclhering by the edge to the dorsum of the right foot. 
The patient recovered. 

After the epidermis is separated by vesication (a special plaster called 
canlhis he considers preferable) it is lifted and washed for a few mo
ments in ll'arm boric-acid water; the moisture is then absorbed with 
aseptic cotton. The granulations to be covered are thoroughly bathed 
with normal salt solution, taking care to cause no bleeding. Grafts 
about one twelfth of an inch square are cut and pressed or sunken into 
the granulations. The dressing consists first of a thin layer of aseptic 
boratecl cotton saturated with a mixture composed of balsam of Peru 3 j, 
to castor oil 3 j. 01·er this three or four layers of dry cotton, all held 
firmly in place with strips of rubber adhesive plaster, and over all a 
light roller bandage. Ko oil silk or rubber protectfre slwuld be used. 
On the third clay the bandage is carefully removed ancl the cotton gently 
separated down to the first dressing. In this case the dressings were not 
changed until the thirteenth clay, when tile surface was found to be 

studded with minute islands of skin, and 
the patient was entirely cured within 
thirty days. 

Dr. J. II. Girdner* has demonstrated 
that pieces of skin taken from a healthy 
man six hours after death by accident, 
"cut into a great many small pieces," 
and laid upon a healthy gram1lating Stll'

face, will become redtalized. The re
sults of this demonstration are very valu
able (l<'ig. 163). 

Transplantations of skin in large pieces 
by entire remornl, or with a pedicle left 
until the vascnlar supply is established 
between the granulating snrface and the 
transplanted integument, may also be 
successfully accomplished . It is essen
tial that the skin which is completely de
tached shonlcl be clipped or scraped ou 
its under surface until only the Malpi
ghian layer and epidermis are left. The 
presence of fat on the reticulated corium 

Fm. IG3. will almost always pre,·ent success. 
iVhen sliding is attempted, it is essential 

that the pedicle should be of good width, and that the tension on 
it should not be great, so that the integrity of the blood supply 
may not be interfered "ith, and sloughing ensue. Upon the face 
and neck, where the •ascularity is so great, a smaller pedicle may 

*".Medical Hecord," vol. xx, p. 119. 
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be used, and greater tension employed than on other portions of the 
boch. 

\\'hen there is not sufficient integument immediately about the un
co1·ered surface to supply the want, the flap may be secured from some 
other portion o[ the body. Thus in extensive destmction of the integu-

ment on the front of the leg, I have succeeded in covering in 

~ff) 
the surface by turning a flap from the posterior aspect of tbe 
opposite leg, leaYing a wide pedicle, aml fastening the two 

U 
members in an immovable position with plaster of Paris, so 
that the flap remainetl in its proper place and free from 
strain. After about ten days the pedicle may be divided. 
In the case of a boy who bad been seriously burned in the 
hand and forearm and where the cicatricial contraction dis
placed the fingers, deformed the hand, and threatened am
p1ltation of the member by obstruction of the radial and 
ulnar, I did the following operation with success: All the 

Fw. 16,_ cicatdcial tissue of the wrist and arm was dissected off down 
to the tendons and boues, which were in good couditiou. Two 

parallel incisions, six or seven inches long and four inches apart, were then 
made from the eusiform cartilage down to the umbilicus, and the strip of 
skin dissected up in the mid- ='--------- =-=-----
die and left attached at both ~-----==--,,......, 
~~~~~e:u~e~~~e;::1;:'.:.:~t~~~ ~-<"----=-=~::...:::.=-
the band was slid beneath this ::- 1 ) 

flap, the under surface of which _ 
was brought in contact with 
the raw surface, where the cica- r ----=---
tricial tissue was removed from 
tbe arm aud held in place by 
stitching the edges together 
with silk. Iodoform dressing 
was applied, ancl the hand and 
arm held immo•able by adhe
sirn plaster. Fig. 164 shows 
the condition of the hand, and 
Fig. 165 the method of trans
plantation. On the tenth clay 
the strip of skin was dh-ided 
abO\·e and below, and the cuff 
of skin folded around the 
wrist and stitched in position. 
'l'he operation surceeded, and 
amputation was avoided. A 
second similar operation was .Fm. rn:; .. The nutho<l~i~~~\~ft~=r~~fi~~ntation from the ab

done to restore the integrity 
of the palm. In all cases of transplanting skin no more of the subcuta
neous tissne should be lifted with the integument than is necessary for 

10 
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the vitality of the flap. In short flaps a very thin dissection should be 
effected; in longer peclicles a good deal of tissue should be left to insure 
the safety of the blood vessels. 

Transplanting in mass, in which the piece of integument, at least one 
inch in surface measurement, is entirely severed from its original attach
ment, ancl laid upon the granulating surface, is not so successful as the 
preceding methods. The smaller grafts are much preferable. \\'hen 
this operation is done, the piece to be transferred shOL1lc1 be trimmed or 
scraped so thin that nothing but the epidermis and Malpighian layer 
remains. 

Krause* reports twenty-one cases of large skin grafts transplanted in 
mass without a pedicle; in these more tban a hundred flaps were used, 
of which only four suffered complete necrosis. Spinclle-shapecl flaps of 
all sizes from twenty-fhe centimetres in length to eight centimetres in 
width, clown to Yery small pieces, were employed. The following pro
cedure is es ential to success: The surface upon which the transplanta
tion is to be made must be either a fresh wound, or, if a granulating stu
face, it must be converted into a fresh wotmd. For the extremities, he 
advises that the limb be renclerecl amcmic by the Esmarch methoiL 
Carefol asepsis must be carried out and the granulations dgorously 
scraped with the sharp spoon, or, preferably, cut away with a sharp 
knife clown to fairly normal tissue, tbe whole fiel<l irrigated with sub
limate solution, and this washecl off with salt solution, then thoroughly 
clriecl with sterilized gauze; instruments and hands must be dry. Krause 
uses sterile gauze as a dressing, firmly bandaged over the wound. After 
tile dressing has be~n applied, the tourniquet is removed from the limb. 
Them shottlcl he added to this description, which is taken from an ed.i
torial by Dr. James P. \Varbasse, that if the graft is made upon any of 
the extremities, the elevated position should be maintained after the 
operation for six or eight hours to prevent oozing. Krause further ad
vises careful disinfection of the skin from which the grafts are remo,,ed, 
but cautions against vigorous scrubbing with brushes. 'l'he skin should 
be thoroughly bathed with bichloride solution, "'ashed off with salt solu
tion, and· driecl with sterile gauze. The grafts should be removed with 
careful aseptic precautions, and planted without moisture. They are cut 
oval or spindle-shaped, because the defects left of this shape can be im
mediately closed by suturn. Quickly separating the skin from the sub
cutaneous fat, the whole flap should be outlined by incision, lifted at one 
angle with tooth, forceps, ancl cut away. It "'ill be seen from this that 
the skin is split as near to the subcutaneous fat as can be clone without 
including the fat. As soon as the flap is removed, it should be folded, 
wound surface together, and the patch, which contracts to two thirds or 
less of its original size, should be placed at once on the wound surface, 
from which all bleeding has been arrested by compression or the occa
sional twist of a vessel. No ligatures are permissible, ancl no sutures 
are applied to the flap; it is allowed to rest in the wound and contract, 

* "Verhandlungen der deutscben Ge:sellschaft fiir Chirurgie," 1893; "Annals o! Surgery/' vol. 
xxiii, 1893, p. 450. 
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and should not he put upon the stretch; it will settle snugly down in 
the wonncl, where it soon adheres. By applying pressure to the flap for 
a short time, it becomes cemented to the wound surface by a thin layer 
of coagulnm, which holds it when the pressure is remo,·ed. 

"'hen possible, the whole defect should be co,·ered with a single 
graft, and in estimating the proper size it must be remembered that when 
lifted the piece will shrink to about two thirds of its original size. In 
order to hold the flap firmly in position a five-per-cent ste1ile iodo
formized gauze bandage is rarriecl around the extremity. Over this a 
moderatPly firm dressing, and the limb immobilized by a splint. The 
first dressing should be made on the third or fourth day, since vesicles 
often form which should be opened. In order to prevent disturbing the 
graft, only the outer dressing should be first removed, and the parts 
then soaked in boiled and warm boric solution for an hour or more, 
until the iodoforrn bandage does not adhere. On reapplying the dress
ing, a piece of iodoformized gauze thickly covered with boro-vaseline 
should be placed over the graft. This same dressing should be repeated 
when necessary. After four days the flaps are pale, or may be purple, 
or livid and swollen. At the end of eight clays they take on a reddish 
tint, the epidermis usually exfoliates, and little spots of necrosis may ap
pear. These grafts clo equally well when planted on muscle, fascia, 
connective tissue, periosteum, clura mater, or directly on a denuded cor
tical or cancellous bone surface. 

Defects in hairy surfaces can be covered with grafts of hair-producing 
skin. Sensation returns ultimately. 

Dr. P. A. }.forrow, of New York, has successfully plantecl grafts 
which included the entire thickness of the skin and scalp, using a punch 
or trephine, cutting out buttons of material and accurately fitting them 
to clepressions or beds in the scar tissue. In some instances the hairs re
appeared, though not as luxurious in growth as before. 

Destruction of tissue by acids or alkalies requires no special consider
ation beyond the acloption of measures to neutralize the excess of the 
agent in the part inrnlred. The after-treatment does not differ from 
that of the granulating surfaces of burns and scalcls from fire, boiling 
water, or steam. 

Frostbite.-The effect of prolonged and extreme colcl upon the ani
mal tissues is to cause occlusion of the capillaries, loss of sensation, 
an cl death by gangrene. The treatment is to attempt a gracl ual restora
tion of the circulation by friction in a low tempera tnre. A part of the 
body benumbed by cold should never be snbmitted suddenly to a high 
temperature, but should be bathed and rubbecl in snow or cold water, the 
temperature of which is slowly elevatecl. \Vhen gangrene results, ampu
tation is demanded after the line of clemarkation is establishecl. 

F11n111cle.-A boil is a circumscribed infectious intlammation, com
mencing u ually in the hair follicles ancl sebaceous glands, and extend
ing to the subcutaneous tissues. It is caused by the lodgment in a 
suitable nicl ns of some pyogenic bacteria. The proliferation of this 
organism produces inflammation, aud by liquefaction of the tissues sup-
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puration and localized gangrene. The occurrence of boils in certain 
derangements of nutrition, as diabetes mellitlls, tuberculosis, etc., would 
go to prove that the pyogenic organisms are frequently present in the 
hair follicles of all persons, and under certain conditions find soil suit
able for development. A boil may be dilferentiated from a carbllncle by 
the more acute intlammatory process of the furllncle, with almost always 
a single point of suppuration, well-clefined, limited redness, and the 
ac11te character of the pain. In carbuncle the inflammation extends 
more widely ancl 1leeper, the indurarion is greater, there are several 
points of suppuration, and the febrile symptoms more appreciable. The 
treatment looks to an early relief from tension in the integument, and 
the separation and discharge of the slough and pus. Incision should be 
performed at once. The judicious use of cocaine hypodermically will 
prevent pain, and much suffering will be avoided by prompt action. The 
application of cold or heat is at times useful. Poultices are almost uni
versally employed to soften the skin ancl hasten the discharge of the 
deacl tissue. It is a waste of time to wait for so slow a process. After 
incision a warm, moist sublimate flaxseed poultice or dressing should be 
applied, and continlled until a cure is effected. 

The constitutional treatment should be directed to the correction of 
an~- existing clyscrasia. The preparations of iron ancl mercnry are, in 
my opinion, the best general remedies. Tonics, goocl foou, regulation of 
the alimenta1·y apparatus, and goocl hygiene are essential. Sulphide of 
calcium (gr. T'n- tot three or fonr times a clay), arsenic, the iodides, cod
liver oil, with the hypophosphites of lime and socla, are among the reme
dies most recommenclecl . 

Carbuncle.-This disease-which, as Prof. A. R. Robinson *remarks, 
has been misnamed "anthrax "-is an infections inflammatory process 
of a low order, involving chiefly the skin and the connective tissues im
mediately beneath it, ancl in some instances extending into the deeper 
organs. Anthrax or malignant pustllle is not in its incipiency a sup
purath'e disease; cm·buncle is always so. The process is akin to that of 
fnruncle, though inclicath·e of a more depral'ecl condition of the tissues. 
"'hile the infection in fnruncle is single, as a rule, in carbuncle there are 
two or many centers of infection with pyogenic barteria, which may or 
may not gradllally coalesce in one wide area of inflammation ancl necrosis. 
"Then this orcnrs the intlamed area breaks down in several places, giv
ing discharge to pus (usually in small quantity), as well as to cleacl tis· 
sue. 1t is apt to occur as a complication of the 'ame diseases with which 
foruncles are seen-diabetes mellitus, tuberculosis, etc.-and in parts of 
the economy subjected to more than ordinary il'ri tat ion, as the back of 
the neck, where the collar presses, and in the gluteal region. 

The symptoms of this affection are a sense of malaise, loss of appetite, 
heaclarhe, fel'er, varying in intensity, which is followed by or accom
panied with a deep-seated ancl severe pain in ancl about the local expres· 
sion of the disease. The skin at this point becomes tense, injected, 

* •; ~lanual of Dermatology," 1884. 
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doughy to the tonch, throbbing, and painful ; the epidermis becomes 
lifted at rnrious spots in the intlamed area, vesicles form, localized gan
grene occurs, ancl the dead matter sloughs away. Not infrequently the 
necrotic process rapidly extends through the areolar tissue beneatl1 the 
skin some time before the integument breaks down. The extent of 
necrosis varies under different conditions, and may be general or limited. 
The constitutional symptoms are determined by the amount of septic 
absorption and the degree of pain experienced. 

The process of repair is by granulation, the development of an em
bryonic tissue which advances from the sides and bottom of the cavity 
as the slough is carried away. As to the length of time carbuncle may 
last, nothing positive can be stated. Usually from three to sernn weeks; 
at times, when the process is subacute, several months. 

The prognosis depends upon the condition of the patient, the age, 
the location and extent of the lesion, and the ability of the capillaries 
and lymphatics to resist septic absorption. Occurring in diabetes or any 
dangerous malady, it hastens a fatal issue. Situated upon the face, the 
gravity of the prognosis is increased. This is in great part due to the 
intense pain which follows an inrnsion of that part of the body in which 
the trifacial nerve is distributed. "'hen located on the thorax, the 
pleura may become involved, thereby causing a grave comp1ication. 

The treatment should look to the immediate impro,·ement of the 
patient's vitality by all available means. The local treatment should be 
directed to the remornl of the entire area of infection at an early date. 
In this way alone can the great danger of sPpticmmia be averted, or the 
relief of tension by incisions, and the discharge of septic matter. 

Poultices, if employed, should be made with l-to·li,000 sublimate 
solution, as heretofore directed. 

Ulcers.-A11 ulcer is the result of molecular death in the integument 
or mucous membrane, and the underlying areolar or submncous tissue, 
and is due to the presence of one or several ,·arieties of pathogenic bac
teria. The arrest of nutrition which these organisms produce may be 
local, as in the ulcer of chancroid, or general, as in the late manilesta
tions of syphilis, scorbutus, etc. Occurring with a dyscrasia, ulcers 
are e,·en then more apt to occur in parts of the body subjected to abnor
mal interference with the circulation . 

Specific ulcers will be considered with the diseases of which they 
form a part. Ulcers may be diYided into two clinical groups-the active 
and indolent. In one, the material for repair is in excess; in the other 
it is deficient. One of the most frequent seats of ulcer is upon the an
terior aspect of the tibia at its middle and lower portions. They occur 
usually in the aged, and chiefl y among the poorly feel and laboring 
classes, where the erert posture is of necessity maintained for many suc
cessive hours. Varicosities of the veins of the lower extremities must be 
put down as a common cause of non-specific ulcers. 

The treatment of ulcers must be directed to the cause of the tissue 
destruction. In rn1'irosities the integrity of the circulation should be 
restored by supporting tbe vessels by mechanical means, or relieving the 
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overpressure by position. For the former the elastic stocking, properly 
adjusted, is inrnluable. i\Iartin's elastic bandage is an excellent app~ra
tus, but requires considerable care in its eYen and skillful application. 
"'hen neither of these methods is available, pressure may be successfully 
employed by means of flannel or muslin bandages. An elevated position 
of the foot and leg should be maintained in all ulcers of the lower ex
tremities. 

An indolent ulcer demands stimulation. This may be effected by the 
oakum dressing. Soft, clean oakum should be well soaked. in l-to-3,000 
sublimate, squeezed out, laid O\'er the ulcer, ancl held well rn place by a 

roller. It should be changed every three or four clays. 
Supporting the edges of the sore with well-ad justed 
strips of diachylon plaster is also a commendable prac
tice. The strips should be cut about three fom·ths of 
an inch wide, ancl crossed in a spiral manner (Fig. 166). 

Irritable ulcers require rest and soothing applica
tions. One of the most satisfactory preparations for 
the treatment of all forms of ulcers, granulating sm·
faces, incisecl accumulations of pus, septic wounds of 
all kinds, burns, etc. , where absorption of moisture is 
desired, is the balsam-oil mixture first employed by 
Prof. ,V. "IY. Yau Arsdale in 188·!. It forms an ex
cellent, slightly astringent, and unirritating dressing. 
]<or orllinary use it suffices to cover the surface with 
a mat of absorbent gauze, painting it over thickly with 
a brnsh. Enough gauze shou lcl be used to absorb the 
quantity of exudate for the time it is to be left on. 
Over the absorbent gauze, cotton batting is laid. over this 
rubber tissne or oil-silk protective, and a light bandage 
over all. 'Vhen it can be obtained, the sterile prepa
ration should be used. It is made by Rubmitting castor 
oil for at least two hours to a temperature of Hi0° c. 
(320° F. ). A special chemical thermometer is nece8'ary 
for this purpose. The sterilized oil should then be poured 
into bottles taken out of boiling water, immediately 
corked with rubber stoppers similarly sterilized. The 

sterile oil will suffice without the addition of the Pernvian balsam, but I 
usually prefer to adcl this, and this mnst be clone as the oil is poured out 
at the time of using. Balsam can not be heated without rlestroying its 
value. Twenty minims of balsam to the ounce of castor oil is the pro
portion. For infected wotmds, while the aseptic preparation is always 
to be preferred, yet, when it can not be obtained, the orclinary colcl
pressed castor oil of the drng stores can be nsecl, ancl the balsam ac1clecl 
in the same proportion as given. I know of nothing eqnal to this valua
ble prepamtion. 'l'he oil acts in a twofold way-the surface of the 
wound is moistened by it, while the liqnicl excretion from the wounded 
surface is carried off in the dressing by capillary attraction. The re
moval of moisture cripples the proliferation of bacteria, and in this way 
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aids in antisepsis. Its use does not contraindicate the employment of 
certain useful dusting powders, such as subiodide of bismuth, which will 
be fonnd most excellent in combination with this dressing, or acetanilide, 
which is recommended on page 87. The constitutional treatment of all 
patients suffering from ulcers is of first importance. 

Gangrene is death of a part of the body from the gradual or sudden 
arrest of its nutrition. The term is usually applied to the process of 
mortification in the softer structures. The analogous condition of bone 
is called necrosis. Animal tissues have two modes of dying-the one is 
molecular, or death by granular metamorphosis, in which no trace of the 
an'1.tomical or histological properties of the tissues remains ; the other is 
death in bulk, in which, although the ti ssues deprived of life undergo 
rapid decomposition and ultimate disintegration, they retain for a time 
something of their original form . It is to denote this last variety of tis
sue death that the term gangrene is .employed. 

There ate three rnrieties-namely, the acute, or moist; the clironic, 
senile, 01· dry; and the contagious, pliagedenic, or hospital gangrene . 

.tlcute Gangrene.-The chief cause of moist gangrene is the sudden 
obstruction of the a~erent or efferent ,-essels of a part. " Thether the 
artery is alone occluded, as by an em bolus, the ligature, or an accidental 
solution of its continuity; or whether the venous current is arrested 
while the artery is permeable; or whether the arrest in both sy terns is 
simultaneous, as by the constriction of a finger with a ring, or in the case 
of a s trang ulated hernia-the part beyond the lesion is charged with 
blood which, anested in its flow, loses its dtality and takes an early part 
in the work of decomposition which ensues. 

" ' heu an artery is obliterated, the vitality of the tissues on the periph
eral side of the occlusion depends upon the integrity of the collateral cir
culation. If the occlusion is gradual, the enlargement of the collateral 
branches is usually sufficient to carry the necessary supply of blood. 
There is scarcel y a point in the arteri al system wl1ere a collateral route 
may not he establi shed, provided the process of oblitemtion is not too 
sudden, and the blood has not, by reason of constitutional disturbance, 
been deprived of its nutritfre properties. \Yhen these conditions do 
not prernil, mortification ensues "ith a rapidity proportionate to the 
partial or total arrest of nutrition. Pallor is the immediate and earliest 
symptom of arterial obstruction, followed by coldness of the skin and 
pain, which is usually not acute. Beginning in the parts farthest re
mo,·ed from the heart, the phenomena of death extend toward the center 
until the border line is reached between the living and dying tissues. 
Congestion and swdliug are not marked features of arterial gangrene. 
The normal contractility of the tissues, an ele\'atecl position, and the in
flu ence of the retu rn current in veins with which those of the part in
volved eommunicate, tend to empty the ve•sels beyond the seat of 
obstruction. Of necessity, however, a considerable qua ntity of blood 
remains, and when its fl ow is arrested its function is lost, and its elements 
join in the general decomposition "-hich ensues. In the putrefactive 
process, gases, notably sulphuretted hydrogen and those resulting from 
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decomposition of the fatty tissue, are evolved, and the coloring matter 
of the blood is liberated. Myosin, the albuminous principle of muscle, 
coagulates, giving a temporary sense of rigidity, and the serum which 
remained in the vessels undergoes tra.nsudation, and is generally dis
tributed among the tissues. Cutaneous sensibility is soon lost, and the 
momentary pallor gives way to a grayish hue, which deepens into a 
greenish-black color. Though not so marked as in the condition result
ing from venous occlusion, the skin and subcutaneous tissues become 
infiltrated with fluid and gases, giving a doughy feel npon pressure, and 
at times the peculiar crackling of emphysema. Serum and hydrogen, in 
the effort to escape, may at various points be caught under the imper
vious epidermis, which is lifted up into blisters. In resisting gangrene, 
certain tissues retain their anatomical features longer than others. Bone 
and tendon are slow to disappear, and at times the arteries will resist 
destrncth-e change, when the tissues through which they pass have been 
entirely destroyed. 

ln a case which recently came under my observation, through the 
courtesy of Prof. Fluhrer, at 1Iouut Sinai llospital, in which gangrene 
was induced by a plaster-of-Paris dressing (applied in another institu
tion for supposed fracture of the humerus), mortification was present 
first in the thumb and tip of the index finger, gradually involving the 
other fingers and back of the hand to the caqms, where the pro
cess seemed arrested in an apparent line of demarcation in the integu
ment. The gangrene continued, however, beneath the skin, involving 
the extensor muscles, which, after amputation above the elbow, were 
found to have entirely disappeared, while mL1ch of the integument over 
them retained its vitality. When once inaugurated, mortification ex
tends to a point where nutritive changes in the tissues are sufficiently 
active to resist death. The line between this embl'yonic zone and the 
blackenecl slough is called the line of demarcation. 

The line of demarcation is, as a rule, irregular in extent. When a 
part has been constricted until death ensues, the line of separation may 
be a well-defined circumference; but iu arterial occlusion this is a rare 
exception. 

Accompanying the phenomena above detailed, shoals of organisms 
proliferate in the tissues iuvoh·ed, ancl rapid putrefactive changes occur; 
the soft parts drop away in offensi>e sloup;hs, leaving the bone project
ing from the stump of this natural amputation. 

The symptoms of gangrene from 1•e1to11s obstrnction differ in some 
essential features from mortification after arterial occlusion. 

Engorgement is more marked, since the cardiac ancl arterial forces are 
at work over-distending the tissues beyond the obstruction with blood. 
The skin is of purplish hue from the start, pain is intense, the swelling 
great, and, until coagulation is accomplisbecl, there is a sense of throb
bing in the affected part. Thel'e is at first an elevation of temperature, 
which, howevel', is of short duration. Blisters are more numerous, and 
putrefaction occurs more rapidly. 

Gangrene from combined arterial and venous occlusion has its type 
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in a strangulated hernia, or in mortification of a finger which has been 
con•tricted by a ring. In this variety, arrest of the circulation and co
agulation of the blood are more abrnpt. The remaining features of this 
form of mortificatiou clo not differ materially from those heretofore cle
scribecl. 

Treatment of Moist Gangrene.-"·hen an artery is obstructed, the 
first indication is to remove the obstruction. Failing in this, to promote 
the establishment of a collateral circulation, and to maintain the tempera
ture of the part affected . The position of the limb should be st1ch that 
pressure upon the structures through which the anastomotic branches 
run should be avoided. Cotton batting should be carefully wrapped 
about the part to the thickness of several inches, and oil silk or rubber
tissne protective wrapped around this. No pressure by bandages should 
be employed. The application of hot water, directly or by bottles, is 
to be deprecated, for heat is now known to produce capillary contraction. 
The extremity may be slightly lowered, iu order to indte the flow of 
blood, although care should be taken to prernnt obstmctiou of tbe veins. 

"'bile these local measures ai·e being adopted, certain constitutional 
remedies may be indicated. These relate primarily to c:udiac stimula
tion, opium to relieve pain and palliate shock. and to an early improrn
ment in the nutritfre quality of the blood; the administration of alcohol 
and beef juice, and the careful combination of those articles of food which 
are acceptable to the patient, and are known to be rich in nitrogen. Any 
intercurrent disease or complication will indicate a modification of the 
treatment to suit the emergency. As death progresses and the sloughing 
begins, all structures which can be removed easily and without pain 
should be cut away with dressing forceps and scissors. Iodoform, freely 
sprinkled over the sloughs, will prove a good deodorizer, or the dead part 
may be kept wrapped in sublimate gauze, soaked in 1-to-2000 solution, 
and kept moist by protective. 

Ilremorrha1<e is rare in this rnriety of gangrene, yet when it does occur 
it demands the ligature or compression. 

The treatment of gangrene where the ,-ein alone is obstrncted, in 
which, as has been stated, the condition of engorgement is extreme, 
demands the elevation of the part in order to facilitate the escape of 
blood through the venous channels. The tension of the part may at 
times demand incisions through the deep fascia. The same precautions 
as to temperature must be taken here. The constitntional treatment will 
be less stimulating, yet supporting, and the local management of the 
dead part will be the same as given. 

\Vlwn all the vessels are subjected to pressure, it is essential to relieve 
the constriction as early as possible. IloweYer, the vitality of an organ 
seemingly clead should uot be despaired of, since restoration of function 
after prolonged strangn la ti on is occasionally witnessed. "'hen, as in 
phlegmonous or otlwr inflammation, the tension is so extreme that gan
grene is threatenecl by pressure of tbe exudation upon the capillaries or 
larger vessels, free incisions shonlcl be made, parallel 'nth the general 
direction of the vessels, and of sufficient depth and number to relieve the 
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tension. 'Yben, as in threatened gangrene of a finger, the swelling is 
severe, increasing, as it does, the tension of the organ and its own destruc
tion, incisions are also demanded, and may prevent mortification before 
the constricting body is removed. 

Chronic, Senile, or Dry Gangrene.-Dry gangrene may occur in any 
period of life. Although children and adults are occasionally attacked, 
it is in the vast majority of cases a disease of the aged; hence it is called 
senile gangrene. 

Calcareous degeneration of the arteries, which is given as a cause of 
senile gangrene, is of itself a result of general impairment of nutrition; 
and it is to this failure of the heart to force the proper quantity and 
quality of blood to the tissues that we must look for the cause of this 
disease. Diabetes mellitus in patients of fifty years of age or older is 
often accompanied with gangrene of the lower extremities. 

\Yith a circulating fluid so deficient in nutrition, and a heart so 
crippled in its action that its function is illy performed, it is not difficnlt 
to understand that the pressure of a shoe, a contusion of the foot, or the 
lodgment of atheromatous or calcareous particles in the terminal arte
rioles or capillaries, would precipitate a morbid pl'Ocess, scarcely awaiting 
even an accident for its inauguration. 

Symptoms.-In many cases of dry gangrene there is no history of an 
injury. Symptoms of constitutional debility from general impairment 
of nutrition nsnally precede the local expression of the disease. The 
lower extremities are most frequently affected. 'l'he patient suffers at 
times from coldness of the hands and feet. Shooting pains are not infre
quently felt, and cramps occur in the muscles of the feet and calf of the 
leg. In exceptional cases there are none of the above premonitory symp
toms, the first indication being the appearance of a brown or black dis
coloration on the foot or toe, or an insignificant excoriation may be the 
starting point of the morbid process. 

From this the disease t1m·els in the direction of the heart with varv
ing rapidity. If the condition of amemia is extreme, there will be ~o 
inflammatory discoloration in front of the acl1·anring line of mortification, 
the skin changing from its normal pale color into the black, dead hue of 
the mummified part. The putrescent odor of wet g-angrene is absent, 
and, instead of the Sll'ollen, doughy appearance of acute mortification, 
the part involved becomes hard and shrh·eled. The march of the disease 
is comparatively slow; and not infreqnently death from exhaustion en
sues before the line of demarcation is formed. In exceptional instances 
the disease confines itself to the toes, or anterior part of the foot. 

Treatment. - The part affected should at once be enveloped in cotton 
batting and oil silk or protective, and placed in a position consistent with 
the comfort of the patient. No operatil'e procedure is justifiable until a 
well-defined line of demarcation is established, unless septic absorption 
occurs to threaten the safety of the ]Jatient. The most important treat
ment is directed to the nutrition of the iodividual and the increased 
vigor of the lieart. Opium, to relieve pain, is as much of a necessity as 
stimulants and food. 



CHAPTER XI. 

BANDAGING. 

BANDAGES are employed in slll'gical practice to retain dressings in 
position, to secure compression and support to any portion of the body, 
to maintain any required degree of immobility, and to render an ex
tremity partially or completely bloodless. 

They are made of cotton muslin of various degrees of fineness, crino
line, woolen goods, and India rubber. Cotton bandages are most gener
ally employed, but, on account of tbe greater elasticity of flannel, these 
are preferable for certain special dressings. Crinoline is only used for 
plaster-of-Paris bandages. :Martin's rubber bandage and Esmarch's blood
less tourniquet are very useful in maintaining the firm compression of a 
part, either as a means of support or of emptying the vessels. 

The muslin should be soft, not starched, and of two kinds-a fairly 
heavy quality, and the light cheese cloth. Both should be cnt in pieces 
from eight to ten yards in length. The former ean be torn; the latter 
must be cut. The selvage edge is removed, and the cloth divided into 
strips Yarying in width from fonr, three, two aucl a half, and two inches, 
with some one inch or less in width. For the chest and abdomen the 
wide bandages are needed, the two- and three-inch strips fot· the arms, 
legs, head, and neck, and the narrow strips for the hands and fingers. 
All the loose ravelings along the edges should be pulled oil', and the 
bandages made into compact, smooth rollers. 

Bandages may be rolled by hand, bnt the work can be better and 
more rapidly done by machinery. In Fig. 167 is pictured a bandage 
roller, simple in construction and 
cheap. It should be fastened to the~ 
edge of a solid table by scre\YS or mov-
able clamps. The end of the strip to 
be wound is passed in and out over 
the four bars at the base and apex · - ·- -
of tlie machine, ancl then around the J. llrTsm:r.s-m. 

shaft, 80 that one edge of the bandage Fw. 167. 

touches the end of the upright. As 
the crank is tnruecl, the strip is held tightly, ancl. as it runs over the 
rods, wrinkling or folding is pre•ented. A home-made apparatus may 
be constructed as follows : Take a cigar box, remove the top and one encl, 
bore a hole in each sidepiece near the open encl, and through these pass 

1.55 
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a piece o( telegraph wire bent in the shape of a windlass and crank. 
"rires may be mn through at other points to serve the same purpose 
as the four rods in the other machine, or a chink cut in the encl through 
which the bandage travels toward the spindle. 

In making plaster-of-Paris bandages, these same machines may be 
employed, but the crinoline must be loosely rolled, and the powdered 
plaster worked in with the hands so well and thoroughly that the meshes 
of the cloth can not be seen. Considerable experience is required to 
prepare a good plaster bandage, and a poor one will spoil a dressing. 
Plaster bandages should be made from fresh gypsum on the day they are 
to be applied. Cotton and flannel bandages should be kept in a chest or 
closet away from dust and moisture. Plaster or plaster bandages which 
ham deteriorated from absorption of moisture should be subjected to 
dry beat in an oven to drive out the excess of moisture. 

Methods of applying Bandages.-Tbe various portions of the body 
may be bandaged by the sirnple spiral, recerse spiral, simpleflgure-of-8, 
anc1 the jigure-of-8 reverse. 

The simple spiral turu is most useful in bandaging those parts of the 
body where there is no suddeu increase iu the diameter and volume of the 
part. It is impmcticable under other circumstances. 

Holc1 tbe bandage in the hand most convenient, with the back of the 
roller toward the limb (see Fig. 168); with the unoccupied hand take the 

"""' free end of the bandage, lay and hold it upon the inner border of the 
limb, and carry the turn by the front to the outer side of the part to be 
bandaged. 

Ilaving carried the roller twice around the part to secnre it, ascend the 
limb spirally, leaving about one third of each turn uncovered by the last. 
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The reverse-spiral turn (Fig. 169) is applied as follows : 
Taking the left arm to be bandaged, hold the roller in the right hand, 

with its com·exity toward the limb, anrl carry it from the inner or ulnar 
border, by the front, to the outer or radial border, and thus around the 
arm by two circular turns to securn the roller. Then, having carried the 
bandage to the outer side, ascending the limb gradually, lay the thumb 
of the left hand upon the lower edge of the bandage, press it firmly 
against the limb to prevent slipping, loosen the roller considerably in the 
right hand, at the same time tL1rning it one-half turn toward the operator. 
This process is to be repeated as often as necessary, keeping the reverses 
well upon the outer border and anterior aspect of the extremity. 

The Simple Figure -of- 8 
Turn.-.A.fter the bandage is se
cured, as heretofore described, 
ascend the limb sharply, from 
the inner to the outer border, 
so that at this 0L1ter border the 
lower edge of the roll er shall be 
several inches above the start
ing-point. Carry the roller di
rectly across and behind the 
limb to the same point on the 
opposite side; then ohliq uely 
downward in front, crossing the 
ascending turn at a right angle. 
When the outer border is again 
reached. carry the roller behind 
and directly across the limb to 
the starting-point (see Fig. 170). 

Tli e Figure-qf'-8 Raerse.
Commence exactly as for the 
simple fignre-of-8 until the band
age has passed across the pos-
terior aspect of the limb, and FIG. i;o.-The figure-of-a mtthod. 

is about to descencl obliquely 
along the inner aspect to the front. \Yith the index-linger of the unoo
cupied hand hold the lower edge of the bandage tightl y against the part, 
while the roller is slackened and turned haH 01-er in a direction away 
from the limb. 'rhis reverse in the figure-of-8 may also be made ante
riorly, and, when the conformation of the part demands it, may he made 
both anteriorly a ncl posteriorly. 

or these four methods, the simple spiral is more readily applied. 
When the diameter of the extremity increases rapid ly it will not snflice. 
since it grasps the part at the upper edge of the roller while the lower 
stands out free ancl loose. 

l?or all purposes the spiral reverse is more generall y useful. In 
competent hands it can be applied to all portions of the body except 
where the members join the tnmk, when it must girn place to the simple 
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jigure-of-8 turn. Thus, the spica at the groin and shoulder, the occiput 
and chin dressings, and the neck and shoulder bandages, must describe 
this shape. The figure-o.f-8 ruerse is of great use in getting over the calf 
of the leg in very muscular subjects, where not infrequently all the other 
methods will fail to hold. 

The important rule in bandaging is to eqztalize tlte pressure from 
periphery to center. The circumstances of the case will determine the 
degree of compression. It requires a great deal of study and practice to 
become expert in applying dressings. One shonld thoroughly familiarize 
one's self with each of the methods, for not infrequently a part to be 
dressed will require a combination of several methocls. The question of 
how tight to apply the bandage may in part be left to the sense of the 
patient when an anrosthetic is not employed. After an extensive opera
tion, in which Esmarch's bandage has been applied, a very considerable 
degree of compression is often req nired to pre"ent the oozing which 
otherwise would follow the use of this tourniqtiet. No amount of de
scription will impart this sense to the inquirer; it can only come from 
personal experience. One precaution is imperath·e: the tips of the fin
gers or toes of the extremity bandaged must always be left open for 
observation, for if strangulation is threatenecl it will always be earliest 
indicated here. A watch should be set on every case where there is 

gl'Ound for anxiety, "ith direc
tions to slit the dressing with the 
appearance of any symptom of 
strangulation. 

Special Bandages-Tlle Hand 
and Fingers by tlie First .!Jfetlwcl 
(Fig. 171).-Take a roller bet"'een 
three fourths and one inch in 
width, and ten yards in length. 
Let the hand to be bandaged be 
pronated, and commence by tak
ing two or three turns of the roller 
around the carpus, going from the 
radial O\'er the back of the wrist 
to the ulnar side. Ilaving in this 
manner secured the roller, cany it 
from the radial side of the wrist 
obliquely across the dorsum of the 
hand to the ulnar borcler of the 
root of the little finger, then spi
rally around the little finger two 
turns to its extremity. Next, re

Fw. 11i.-t1nnt1-. thumb-, nnd fing-cr-bandage. (T he turn by careful Spiral turns, 01' a 
author's modification of the old m<:thod.) spiral reverse, if necessary, to the 

root of the finger, covering it equal
ly and nicely. From the radial border of the base of the finger the band
age is carried over the back of the hand te> the ulnar side of the carpus, 



BANDAGlXG. 159 

then under the wrist, hy the front, to the radial side, and again oi-er the 
dorsum of the hand around to the ulnar side of the same finger, repeat
ing the figure-of-8, as before. Two turns are then thrown around the 
wrist to ecure the former bandage, and the roller is carriecl in the same 
manner to the remaining fingei·s. 

\\'hen the index-finger is reached, on account of the great space be
tween its root and the thumb, it is advisable to make four or fh·e e:>..1;ra 
figtli'e-of-8 t11rns arom1d its base, carrying the bandage a little lower with 
each successive layer towanl the thumb. 

llaving reached the thumb, the rnller is carriecl spirally to its ex
tremity, as in the other 1ingers, but in returning, when the last, the in
terphalangeal. joint is reached, the figure-of-8 turn is commenced at this 
point, and continued until the ball of the thumb 
is completely covered. 

'rhis methocl may be applied to the thumb 
alone, or to any one or more of the fingers, when 
the remainder of the hand does not need to be 
bandaged, and is equally efficient in sect1ring 
splints to these organs. 

One objection to it, and a very formidable one 
to the practitioner, is the length of time neces5ary 
to apply it. A more rapicl and almost equall y 
effecthe way is the hand-bandage by the seconcl 
method (Fig. 172). 

Plare pellets of cotton between the fingers, and 
a fair-sized tuft in the palm of the hand. Take a 
bandage from one to two inches in width, carry 
it one or two turns around the hand where the 
phalnnges join thP metacarpus, until it is secured, 
and then by nicely adjusted fignre-of-8 turns (the 
crossings on the dorsal aspect of the fingers) cornr 
the hand from the tips of the fingers back. 'Yhen 
the bandage rear hes the th nm b in the crotch be
tween it ancl the index, and begins to roll up, it 
should be clipped with the scissors cleeper and 
deeper along the edge nearest the thumb with 
each successive turn until the cut extends to the 
middle of the roller. Then a split should be made in the middle parallel 
with-its long axis, and the·thurnb stuck through this; the next split is 
nearer the distal edge, while with the succeeding turn it may be bronght 
clear of the thnmb on its carpal aspect. A spiral , with or without the 
reverse, will holcl on the incline from the thumb to the carp11s. 

Tlw Forearm, Arm, ancl Slwulder.-From the carpus to the elbow 
the spiral rel'ei·se or figure-of 8 will usually be required, on account of 
the pyramidal shape of the part. ·when the elbow is reached, if the 
right-angle position (Fig. 173) is determined upon, the fignre-of-8 around 
the humerns and forearm will suffice to climb along the elbow; or the 
simple spiral, carried over the same ground in the flexure of the joint, and 
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gradually ascending over the COil\'exity, will acromplish the same pur
pose. };'or the arm the spiral, simple or rel'erse, will earl'y the bandage to 

Frn.173. 

the axilla. " Then the 
projection caused by the 
tendon of the pectoralis 
majol' is reached, the 
roller is carried from the 
iuner side by the front, 
over the point of the 
shoulder, around the 
back, and underneath 
the opposite arm, across 
the chest to the anterior 
and outer surface of the 
humerus, then under
neath the arm, making 
a fignre-of-8 tnrn, one 
loop of which surrounds 
the arm, and the other 
the thorax. These turns 
are con tinned, gradually 
ascending until the root 
of the neck is rnaclied. 
It is best to fill the ax-
illa of both arms with 

absorbent cotton to prevent chafing, when this dressing is to be worn for 
any length of time. 

The Toes, Foot, Leg, and Tlligh.-The great toe may be bandaged 
by carrying a nal'l'ow roller spirally around it, from the tip to the meta
tarso-phalangeal joint, and 
thenre by a figure-of-8 
around the ankle. This 
last turn should be sel'
eral times repeated, in or
der to hold the dressing 
firmly. It is customary to 
incl nde all of the toes in 
the general foot-bandage. 

To bandage the foot, 
begin by pbcing hits of 
absorbent cotton between 
the toes. Take a roller 
from two to two and a hali 
inches wide, and about :Frn.17 1. - Thc nuthor's foot-bntH.la~e with n 1-iugle roller. 

ten yards long. Lay the 
end of the banllage parallel with the axis of the leg, half-way bet"'een 
the two malleoli in front, and carry the roller by the inner side to the 
heel, so that the middle of the bandage will be over the center of the 
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lwel's ron,·exity, and on to the starting-point. Next, make another turn 
around tlw aukle, catT)·ing the posterior edge of the bandage m•er the 
rent!'I' of rlH' turn that has jnst preceded it, and make one or two other 
tt11·ns in front of this until the heel is completely covered (Fig. 174). 

The haJl(lage is tht•n carried around the heel in the same direction, so 
that its ant<>t'inr b01·tler rests on the middle of the first tum, and the 
roller is carried from the fibular side of the heel across the dorsum of the 
foot to the tibial siile of the great toe. 
It then tra,·els under the bases of the 
toes to the little toe, making a couple of 
complete tums around the foot at this 
point, and, when the roller has again 
reached the fibular side of the little toe, 
it b mack to cmss the dorsum of the 
foot obliquely to the tihial side of the 
heel, keeping the lower edge of the band
age about a quarter of an inch abo,·e the 
hottom of the heel. Repeat this figure
of-8 tum until the entire foot is thor
oughly concealed. It is best to cut with 
the scissors each turn of the roller about 
half through just when it crosses the 
front of the ankle, so that the accumu
lation of the bandage at this point may 
not interfere with the mo1·ements of the 
ankle-joint. 

The crossings of the fi g 11re-of-8 band
age on the dorsum of the foot should be 
kept a little to the fibular sicle of the 
median line. 

" 'lwn the ankle is reached, the band
age shoulcl be carried up the leg by the 
spiml re1·er~e until the sudden promi
nence of the muscles of the call is 
reached, "hen, if necessary, the figure
of-8 rc1·er"e should be practiced to just 
below the knee. Prc1m this point up to 
the fn)('hanter the simple figure-of-8, spi
ral. or spiral rernr,e, may be employed, 
arcording to the shape of the limb. 
When the le1·el of the gluteal fold is reacliecl, carry the roller obliquely 
up,rnrd and outward about half-way between the trochanter major and 
anterio1· iliac spine, on across the sncro-lmnbar region to just a born the 
upper margin of the iliac crest of the sicle opposite the limb being Land
aged, thenre downward across the abdomen and the grnin to the front 
and outer side of the thigh, and back behiml to the inner side at the 
point of starting. This rnnn\l'nne is repeated until the entire hip and 
~1·oin are co1·ered, when the roller is carried spirally around the pelvis 

II 
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anil abdomen us high us the umbilicus. The completed bandage is shown 
in Pig. 17.J. The portion of this bandage which g-oes nronnd the thigh, 
l(roin, and pehis is railed the single spica for the groin, and is admira
bly adapted to the retention of a dressing upon a bubo or wouucl of this 
region, and also makes an efficient tempomry comprPRS for the support 
of un inguinal hernia. A double spica with a single roller may be made 
by canying the rnller, which has alread? partially co,·ered in the gmin 
and hip of one side, directly across the buck to a point half-way bet,Yeeu 
the trochunter and anterior iliac spine or the opposite side, over the front 
of the thigh to the inner side, and thence behind :ind outward, describing 
a figure-of-8 around the thigh and pelvis in a direction the reverse of the 
preceding (Fig. 176). A modification of this for controlling hremorrhage 
after internal nrethrotomy is show11 in the chapter on urethrotomy. 

The ahdomeu and thorax should be bandaged by the simple or re
verse spiral until the axilla is reached in the male, and the mammary 
glanrl in the female. 

Frv. liH.-t.\ftcrFi..chcr. ) Fu .. 177.-(\ftt•r Fbdicr. ) 

To bandage tlw mammary gland it is best to place a thin layer of 
absorbent cotton 01·er this organ, and under the axilla us well. The 
roJJer, about three inches wide, should be carl'ietl two or three times 
around the thorax just below the breast, which, it pendt1lous, should be 
lifted well 11p toward the clavicle. If the right brea tis to be bandaged, 
the operator, stand ing in front, should carry the roller from the patient's 
right to the left side, m·ottnd the body, and then obliquely upward across 
the front or lhe chest, eatehing the under surface of the gland, passing oYer 
the left rlavicle, making u figure-of-8 aro11nd the sho11lder and axilla, ancl 
then across the back to tlie starting-point (see Fig. 177). It is no11· carried 
directly aro11nc1 the chest, and, when the circuit is completed, again traYels 
obliquely upward on a plane abont one inch hil!;her than the precedin!( 
turn. This is repeated until the organ is entirely covered. ·when both 
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breasts require support, the second may be ban<la!(ed in the Ra me wa y b,
an additional roll er, or, as shown in Fig. 178, a single l1an<lagP may he 
thrown around the thorax and neck in fi g
ure-of-8 fashion, so as to support both 
organs. 

B anda!Jes f or lite Jirad and F ace.
For rr taininp; ire·eaps, or oth er clressin~s 
to the head, the h ood-bandage "ill be 
found com·enient, while its modifications 
,~ill suffiee to keep a dressing npon any 
JimitPd portion of the scalp (Fig. 179). 

To apply this, take a roller twelre yards 
long and two an<l a half inches in width, 
rolled from both ends to the center. Hold
ing one head of the roller in each hand , the 
surgeon, standing behind the patient and 
layin!( the middle of the bandage across 
the forehead just o,·er the eyebrows, car
ries one roller in the ri!(ht and the other 
in the left hand around the head, abo1·e 
the ears, ancl crosses them nuder the oeciput, so that the roller which 
went to the rear in the left hand will t1m·el again to tl1e front ornr the 

same path. The roller in the ri!(bt hand is thrn 
carried over the head, in the meclian line, from the 
occiput to the qose, ancl at this point it is ca ught 
and held dom1 by the encircling turn carried in 
the left hand. Then carry the roll er which came 
over the median line of the he:id back again to the 
rear, so that its right edge will rest on the middle 
of the first turn. It is again caught under the 
enrircling turn at the occiput, is ca rri ed to the 
front on the opposite side, and continues to traYel 
from before baclnrnrcl in an ellipse that is con
stantly increasing, until it blends wi th the encir-
cling tum upon the sides of the head, near the 
~ars. Each successive turn of the elliptic sh ould 

lea1·e abont one third of the turn that preceded it uncovered in the ceu
te1·. Of course, the ends will meet at the same point, before aucl behind , 
where the reverses are made. 

1f it is only requirncl to maintain a dressing in t11c median line of the 
scalp, it will s uffice to carry a circular turn or two around the head, just 
abo1·e the eyebrows and ea rs, and below the occip ut, while an antero
posterior str i.p is pinned to this in front and behind . 

'l'li 1' Jiearl and Cltin B nndage (Fig. ISO) may be made to serve sev
eral purposes-namely, to retain a clressing on the chin and lower face, 
the same upon the scalp a t any portion, anil also for temporary fixa
tion of the lower jaw after fracture of this bone. It is applied as 
follows : 
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The encl or a hanclag~ from one inch ancl a half to t"'o inches in width 
is hPlcl ahont half-wa'' between the left ear and tlw occipital protuber
ance, while the roller' is canied to the front an<l obliquely across the 
heacl, just in front of the right ear, uncler the chin, up in front of the 
left ear, then across the scalp, passing backwarcl between the right ear 
ancl ocdput to beneath this protuberance, when it is cmTiecl beneath the 
left ear 'trnight across the front or labial aspect of the chin, and around 
by the right sicle to the point of commenciug. This nrnnCl'u1•re should 
be repeated several time•, and the dressing then completed b,r carrying 
the roller twice arouncl the head above the ears ancl eyebrows, mid be

neath the occiput, and pinning a 
strip along the mNlian line of the 
scalp at the various points where 
the rums noss each other. 

Knotted Banclage.-This dress
ing (li'ig. 181) is sometimes em-

Fto. L-.!.- -r.\fH:r Bl'rkl·ky llill.) 

ployed in the arrest of hremorrhage from wounds of the temporal and 
other '·essels of the scalp. 

Take a piece of cork or wood, about an inch in diameter and one 
quarter of an inch in thickness, ancl wrap it with sublimat!' gauze or 
lint to make a compress. Apply this to the bleccling poiut, and lay Ol'er 
it the center of a double-headed roller. canying the turns around the 
head, above the ears. They are then crossed ornr the compress, one end 
is carriecl under the chin, the other o,-er the top of the bend, and are 
again crossed on the oppo•ite temple. Having carl'ie<l the rollers again 
around the head, and cmssecl them firmly 01·er the compress, the encls 
are pinned Hecnrely and cut off. A horizontal slip may then be pinned 
to the anteri01·, micl<lle, aml posterior slips of the knotted handagP, be
ginning in the meclinn line on the forehead, then back to the center of 
the rniclclle slip, and then to the slip nnclerneath the occiput, to hold the 
<lres.sing secnl'e1y in poi:iition . 

To harnlage the eye (the left, for example), hol<l the Pncl of the strip 
half-"·ay hPtween the right ear ancl occiput, ancl bring the roller forward 
over the left Pye allll malar eminence, ancl arouncl backward het>Path tlw 
ear ancl o<'ripnt to the point of starting, mHl repeat once. "'hen the 
seconu turn arri1·es at the right ear it should pa's above this ancl com-
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riletely amuncl the skull, just above the eyebrows and below the occiput, 
in order to secure the oblique turn. Complete the dressing by alternating 
between the horizontal and the oblique direction of the roller (Fig. 182). 

For the upper lip a dressing is 
readily secured by a naiTow band
age ]Jassing horizontally around 

Fin.1'1:2. -(,\ftn E .. mnrch.) 

beneath the nose and ears, and 

( 

hel<l in place by the heacl-sta II F•o. "'· 

attaehrncnt, as in Fig-. 180. 
IIandkFrrhi~f Bandar;es.-ln addition to the forPgoing, emergency 

dressings for different parts of the body may be extemporized from pieces 
of cloth cut in ,-aifous shapes-the so-called handkerrltil:f bandages. 

llead and J?oce.-.\ simple hood (J!'ig. Jl>:l) may be mnde as follows: 
A piece of soft muslin is cut, 27 by 23 inches, folded o,·er for 6 or 7 inches 
ahng its greatest measurement, ancl laicl upon a table, with the short piece 
nnrlerneath. Place the index-finger at the middle of the foklPd edge, 
and turn the nearest corners to"·ard the center, forming a pyramid. Now 
roll the remaining stmight edge up until it is on a level with the edge 
which was tmnPd unde1-, and place upon the heacl, so that this eclge will 
be put aborn the eyehwws, "·hiJe tbe rolled portion comes across the 
ocriput, and the ends are pinned beneath the 
ehin. The conical tip may be pinned clown, if ~ 
dp:-;ired. 

The fo11r-t11iled cap is made from a piece of 
muslin, 4.3 inehes long by JO wide, split from 

each <'Jul to within 4 inches of the cente1·. Each . "'-' · • ·. ,,, ~i, 
of the fo1tt· tails is 5 inches in width. Lay t11e .,, 
C<'nt<•r of the piece aeross the vertex, carry tlw 
poskrior tails forward o,·er the ears, an<l tie 
tlwm uncl<'r the chin arnl the anterior baclnrnrll 
be1wath the occiput (Fiu:. 18-!). 

The limd "nd f"(lce liood is n1ade as follows: 
A piece of soft, light cloth, 40 inches square, is 
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folcled and laicl a<TOSS the head in sucl1 n manner that the shortest fold 
whirh i~ on top comes to the Jere] of ihe e~·ebrowH, "hi le the long-er 
reaches to the tip of the nose (Fig. 183). The corners belonging to the 

"Frn. l..,!i.-1,\fter E~murch.) 

fold which is parallel "ith the line of the e~·cbrows are tiPd snugly be
neath the chin. The longer fold is now turned up to the !em! oj the 
eyebrows, while the corners belonging to it are drawn forward until 
freed, and al'e then canied back ancl tied beneath the occiput (Fig. lSG). 

For holding au ice-bag or dressing upon the head, the skull-not 
(Fig. 187) will be found of 
use. It is made of cot
ton threads, is tightened 
around the head by a 
tape, which draws it to
getlwr like the strings of 
a rnticule, and is further 
secured by a strap tied 
under the chin. 

The four-tailed dress
ing for tlie chin and low
er jaw is made by split
ting a strip of muslin, 6 
inches "ide and 45 inches 

Fw. l'ii. -(.\fkr E.~marcl1.) long, from each end to Fio. iss. 
within 11 inch of the cen-

ter, placing its middle over the chin, and turning the posterior tails up· 
wal'd in front of the ears to be tied OYel' the vertex. The anterior tails 
are now carriecl back below the ears, crossed once, and pinned beneath 
the orciput, while the ends are carried upwnl'cl nncl forward nud tied 
upon the' ford1encl (Fig. 188). 

Other special dressings will be described in the chapters on Regional 
Surgery. 
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The T bandage, made by sewing tbe. end of one piece of muslin seYen 
inches wide and abon t four feet long to the middle of a second piece of 
the same width and about five feet in length, is essential in holding a 
dressing over the anal or perinea! region. One belt is fastened aronnd 
the waist ancl the tail brought between the legs ancl pinned in front to 
the belt. For abdominal dressings a wide piece of muslin may be snugly 
drawn aml pinned around the body. 



CH~l.PTJm XII. 

A )1 PUT.ATIOXS. 

AN amputation is the complete separation of any projecting organ or 
member from the body. \Ybile the tenn may be applied to operations 
in which the breast, penis, scrotum, cervix uteri, etc., are cut away, hr 
long usage aml common consent it is now restl'icted to remornl of the 
extremities or their subdidsious. 

An am1mtation may be accidental, as when a limb is torn, cut, or 
crushPd off by machinel'y ; natural, when, as in senile µ:ang-rene from 
gradual failure of the heart, or pathological changes in the arteries, the 
dead portion is separated at the line of demarcation ; or surgical, when 
scientifically performed. 

"Then in an amputation the line of section is through the substance 
of the bone, the operation is said to be in contin uil!J, and when through 
an artict1lation, in contiguity. The remornl of a pa1t "·hich is useless or 
cldormer1, the presence of which, however, does not threaten the life of 
the intlil'id11al, is call eel au amputation of e.rpedie1wy; under more urgent 
conditions, the operation is one of necessit/f· ,\mputations of necessity 
are further s11bc1fricled into those after acr-ident unrl those after di.1·ease. 

In amputatimm a[ter accident, the period in whkh the operation may 
be performed is divided into the immNliafi>, primary, nncl 8econdary. 
"l.n immediate ampntation is clone clnring the prernlence of Rhock, and 
usnally wit bin from two to six hours after the 1·eeeipt of the injnry neceR· 
sitating the operation; primary, after reaction from "hork, and before 
inflammation is established-usualfr within twenty.four hours after the 
injLuv; secondary, when perfornwci artel' this limit, and <luring the preY· 
alence of inffam111ation. 

'l'he dange1· of death after ampntation clepentls chielly upon the clicrr
acfrr of the injury, anrl the location of th<' line of Rertion . The prog
nosis becomes gra1·e in prnportion to tlw exhaustion of the patient as a 
result of h:'rrnol'l'hage, shock, sepsis, or of :rny dyRrrnsia or intercnrrent 
disease. 

As to the line qf .<ertion. there are pnwlirally no exceptions to the 
law that the mte of mortality is propmtionate to the rliarnPter of the part 
cli1·i1lPd and the pmximity of the section to tlw trunk. Thns, ampnta· 
lions of the lower extr<'rnit~- u1·e mm·B fatal than tlwsP of thC' upper, tho~e 
of the hip mor<' fatal than through the middlC' and lowPr thirtl or through 
the leg. while the same eompariso11 hohls good from the shoulder out. 

HiS 
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As to the ar;r or the patient, it may be said that the death rate gradll 
ally increases with each decade of life. 

The prognosis in operations of e.rpediency, when properly performed, 
is almost always fa1·orable, for the reasons that the ge neral condition of 
Lhe patient is usually good, and the section throllgh healthy tissues. 
Amputations after non-inalir;nant disease, such as destru ctiv e arthritis 
and osteitis, are comparatively free from danger, prodded that general 
sepsis and conseqllent exhaustion h,n·e not occurrecl prior to the opera
tion. Amplttations necessitated by malignant neoplasms are especially 
dangerous on ly in proportion to the degree of malig nancy in the tumor, 
together with th.e general deteriorntion of th e ti ssnes as a resnlt of the 
prevailing cachexia. 

Amputations after acciclent are most fatal , ancl th e s tatis tics show that 
irnm ecliate or primary opemtions are, in general, more dangerous th.an 
tlwse done in the secondary period. 

Lastly, the rnlue of the bloodless operation, together with the safety 
from inflammation and se psis, which a tb orongh knowledge and prac
tire of th e anlis1'ptic metltod guarantees, can not be 01·erestimatec1 in 
diminishing the death rate after amputation. The e111ployment of Es
march 's bandage. the cleligation of the vessels, careful inigation, and 
aseptic dressings hal' e been heretofore described. 

A111putations are much less frequent now thai1 formerly, ancl in the 
present rapid at!l•ance in the science and m't of surgery the tim e is not 
far removed when amplltations for other cause than gangrene will be 
comparatively rare. To th e consummation of this hope the etlncation of 
the laity becomes the first duty of the practitioner. Yery few deformities 
woulcl leacl to the necessity of amputation if in th eir incip iency th e sen ·
ices of a skillfnl surgeon were obtained. And this is eq ually true of those 
le,.ions of th e joints and bones fol' which the necessity of amputation 
WOllJc1 be exceptional if. at th e earliest symptoms o r disease, the proper 
trea tment wert' instituted . Eren when, from neglect, extenshTe necrosis 
or des trncth·e arthritis shall ham oc·cL11't'ecl, exsee tions of the diseased 
tissu es should allra)-s bP preferred to amputation, not11ithstanding the 
shortening whkh may result, for a st iff joint and a short limh, capable of 
eren limited motion ancl hocly support or function , is far better tlian the 
most pPrfect prothetic apparatus. 

Malignant or non-malignant neoplasms often unnecessarily lead to 
amp11tation when nn ea rl)' nncl wide exc ision of the g rowt h woulcl in 
weat prohahilit)' have arrested th e disease ancl sa 1-ed tlw limb. In cases 
e1·cn of donbtfnl clingnosis, in the earli er clays of th e appramnce of the 
tumor, th e benefit of the clonbt shonld be gi1·en to the ultimate safety of 
tlw part, ancl thr knife free ly nsecl. 

As to th e prnpriety of performing nn inunrdi11tr amputation after in
jllry, it is exreP<lingi)' questionable. The rnnclitionH which would jllstify 
this pra!'tice"-ill rare!;· pre1·ail. E1·enpri11111ryopemtions shonl<l beex
reptinnnl in thi s '1!!,.. whrn the 1-al11e or deanliness is so fnlly appreciate<l. 

,111tis1plir· Jfrlliorh-In rompon11d comminute<l frartllre•, primary 
amputation shnllld rarely be undertaken alt hollgh two inches or morl' of 
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the bone is crnshe<l The separated fragments shoul<l be remo"ed, the 
part immobilized, cleanliness obtained, and tension relie,·ed. \\'hen the 
fracture connects with the hip or shoulder joint and the blood vessels 
ltave been crushed or torn, primary amputation may be required; and 
whern pulpification is so extensive that the member is hanging by shreds 
of crushed tissue, the immecliate or prima1·y operation is permissible. 

I am confirmed in these views by the publishecl report of Dr. \Y. L. 
Estes,* of Bethlehem, Pa., formerl.1• house surgeon at I-fount Sinai Hos
pital, in an experience based upon three hundred and forty major ampu
tations. Dr. Estes says: •·In estimating the gra\"ity of the prognosis 
basetl upon laceration of the soft tissues, muscular laceration should re
ceive less consideration than injury to the skin. Limbs with extensive 
laceration of the muscle and comrniuution of bone with slight injury to 
the skin may be saved ; but where there is extenshe injury to the skin, 
however slight the laceration of the muscles, I ha,·e rarely succeeded in 
sadng a compound commiuuted fractured extremity. If, however, the 
muscles are pulpified, amputation is indicated. Violent injury to a prin
cipal set of ,-essels does not always call for amputation, especially when 
the injury is fairly well removed from the shoulder or hip joint." 

In the management of these cases, two steps are of great importance: 
Arrest of hremorrhage by direct compression over the lacerated or injured 
tissues, if this is possible, ancl, if not, above the injury, aucl the immedi
ate introduction of a sufficient quantity of salt solution to overcome the 
great tendency to fatal collapse (shock), due chietly to loss of blood. 
Thoroughly cleansing of the wounclecl tissues by irrigation is essential 
with a 1-to-10,000 mercuric-chloride solution, or by ,·e1y warm water 
which bas been boiled and allowed to cool clown to 120° F. \\'hen ex
travasations or transuclatious have occurred underneath the skin , which 
is not broken and is tense, multiple punctures should be made which 
permit the escape of liquid, and under snrh circumstances Estes insists 
that no drainage tube be employed or gauze inserted into these punctures 
for capillary drainage. \\rhen it is possible, the part should be sub
merged in a hot 1 to-10,000 bichloride solution. By immobilizing the 
part and aiding the patient to rally from the shock , with careful asepsis 
we can afford to wait ror amputation at a later elate, if necessary. 

flow to ./J.niputate.-ln every amputation the preservation of the life 
of the patient is the first great principle to bear in mind; the second is 
to prese1Te the greatest amount of usefulness for that part of the mem
ber which is left with the body. Since h;cmorrhage is the chief factor of 
shock, to prevent loss of blood is essential. Practically every amputa
tion should be governed by these laws. 

\\'hen hremorrhap;e has not occurred before the case is in the bands 
of the surgeon, thi; element of clanger ma~', thanks to modern surgery, 
be eliminated. There is not an amputation, from the fingers to the 
shoulder joint or from the toes to the hip joint, in whieh brcmorrbage 

*"A Contribution to the Study of :Uoc.lern Amputation," by W. L. E.::;tc::;, ;\l. D. "New York 
l\lcdi<.:al Rcconl," NO\'Cmbcr3, 18!)4. 



A~IPl:TT.\TIOXS. 171 

can not he eliminate(l as a prominent factor of danger to the patient'; 
life. A111l e,·cn when extensi,•e bleeding has occu rr('d bef'ore amputation 
is undertaken, the introduction of hot salt solution into an exposed Yein, 
or in a \'eiu at the bcntl o( the elbow, doPs much to el iminate the great 
clanger of shock from hremorrhage. Therefore, beyond the sa,·ing of 
blood aml of as much of the limb as is poRSible, I ha,·e ne\'er practiced 
any fixed rules as to how to amputate, even in thP forn1ation of flaps. 
\\'e should make the Hap al\\'ays with a view of sax ini( as mnch as possi
ble of th ~ limb, excepting amputations for malignant disease, when it is 
always " ·ise to get fal' a"'ay from the neoplasm. I ha,·e considered 
the tarsus and tho metatal'sus as a single bone, paying no a ttention to 
joints, taking only the precaution to remo,·e any tl1in film of bone or 
cartilage which mig ht still remain when the saw passes close to one 
o[ the articulations. Some snl'geons make an exception to this rule in 
the matter of an amputation at or nea r the a nkle joint, claiming tha t 
a better degree of usefulness can be obtained by a properly ad justed 
artificial foot to the stump of a Symes's amputation than to one wh ich 
sa\'eS either a portion of the os calcis !Pirogoff, Le F ort), or when part 
or all of the astragalus is left in (Hancock). From the ankle to the 
hip the same conserrnth e idea shoulcl prernil, unl ess the line of the saw 
passes within an inch of the knee joint or aborn the trochanters. In 
these conditions it is conservatism to remO\'e the upper encl of the 
tibia and amputate at the knee joint, and to enucleate the head o[ 
the femur. Iu amputations of the hand the presen·ation of as much 
tactile senHe, together with as much of the member, ns possible should 
be the rul e. This should hold especiall y in the rase ol' those who use 
the hand in any Yocation. In certain cases of those "'ho do not labor, 
amputations which sacrifice even more of the mernber al'e jnstifinhle. 
For example, a more shapely hand is often left by the remornl of a 
portion of the meta('arpal hone with the finger. 

In the effor t to prevent loss of blood in an amp utation, it may not be 
always essen tia l to success to force out all the blood that is in the mem
ber to be sncrifi <'ed. " ' hen the quantity of blood is normal, or nearly 
so, and there has been no hre morrh age and the patient is in good condi
tion, the sudden crowding of the blood that may be in the lim b, such 
as the lower extremity, into the remaininl( vessels may pnt a stra in upon 
the heart that will produce a seri ous result. 

or the sernn hip-join t operations that I have performed by my O\\'ll 

method. the only case I lost was that of a ~-onni( man, about nineteen 
years of ap;e, "'ith a sa rcoma of the knee. Estimating all the blood that 
rnn ont of the wound from the leg, he di<l not lose in a ll more than fhe 
ounces. Tho pulse was full and bonncling after he was pnt to bed, and 
it seemed to me that it was one of the most favorable cases I hac1 bad. 
I left the patient in the hnncls of an assistant ancl went to the countr~-; 
the man went into shock about three homs after the oper:Jtion, nnc1 died 
without e,·er havinl( reaetecl. IIis kidneys were normal ; the aml'sthetic 
gi\'fln was et llPr, with an Ormsby inhaler\ anc.1 the qnnntity wns 'ery 
small. lie died, in my opinion, from overstrain on the heart muscle. 
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Tn emptying the m mbel' of blood, elen1tion of the extremity will 
cause the g1·eater part to gravitate into the vessels of tue tmnk. In 
ana~mic cases, application of the Esmarch bandage from the peripher) 
aln1ost to the location of the disease, skipping ornr tbis and again ap
plying it aborn the seat of lesion, will entirely exsangninate the mem
ber, with the exception of a small quantity of blooll which may be con

tained in the diseased portion. 
\\'hen, as in an amputation at 01· near the ankle joint, a rubber 

tourniquet is applied to the thigh, care should be taken to use a wide 
rnbber band and not a mbber tnbe, since the accumulative pressure of 
the 1·nbbel· lubing is sometimes great; enough to injure the nel'\'e. I have 
seen paralysis follow in se1·eral instances as a result of traumatic neuritis 

caused by the tonrniq uet. 
In high amputations, near the shoulder or hip, this objection does not 

prernil, since pressure on a ner1·e is immaterial at that point. 
I have discarded, in ge11Pral amputations of the leg or arm, any 

method looking to obtain a long posterior and short anterior flap (Tealel, 
with the idea of bringing the cicatrix away from the end of the stump. 
Estes thinks latPral flaps for the leg girn the best stumps for working
men. I ha1·e always helcl that a circular skin flap, with or without a 
lateral incision, as the emet·gency may demand, is the ideal flap, the 
muscles being divided a11 inch or more above the level of the circular in
cision through the skin, and tbe bone sawed on a level with the muscle 
Dissection of the periostenm from the encl of the bone in order to secure 
a periosteal flap is enti1·ely unnecessary and should not be done. 

In certain cases of amputation, when osteomyelitis has prerniled, it 
was thcrnght that the surgeon might be called npon to carry his ampu
tation high up, dose to the sl:wuhler 01· hip joint, in order to get abon• 
the disease in the bono. This is not p;oocl rnrgery, for the longer tl1e 
limb, the more useful to the patient, and bones that are the seat of osteo
myelitis can be readily cured, provided the canal iH opened even near the 
knee or elbow joint and the bone carefully curetted up to the encl of the 
canal. The insertion of a drainage tube through which aseptic irrigation 
is made e1·ery day or two, anu tlw gr~ulual withdrawal of the tube, will 
cure the disease in the bone and le:ll"e the stump long ancl u~eful (Fil(. 

, 27.i). I have in seveml instances carl'iecl out this plan with invariable 
succes~. 

One other point has been of great service to me in effecting rapid 
amputation. "'hen making a hip-joint amputation or an amputation 
throngh lnl'g"E1' masses of muscular fo:;;sue, after tying lnrp:e arterieR, i-meh 
as the two femorals and the circnmlfrx h1·anches. in order not to lose timl' 
that is usually spent in applying forceps to oozin<1; Slldaces, I pass deep 
cat:rnt sntnres throng-h µ-rent maRses of muselP all the wnv :.H•ross the 
whole cnt snl'face aJHl tie these firmil '. In this wav the ·musC'les are 
hronght together arnl ro111pression l'X~n·ir.;ecl, whfrh i·n·e\·ents hleedin!,!'. 
Ten ot· fiftpen minutes can be savc<I by this prnC'tke in an ordinm·y am
putation. 

Jfellwrl.-In making an amputation, no matter what shape the inci-
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sions may take, it is essential that the soft parts which are to form the 
co,·eriug or hood for the bone sba 11 be long enough to be free from ten
sion after the sutures are adjusted and the dressing completed. It is 
always wiser to err on the safe side, and make the flaps a little too long 
than too short, for it is a simple matter to trim them clown to the proper 
length. In doing this, some allowance must always be made for the ad
ditional retraction which occurs after the tourniquet is remo,·ed and con
sciousness is restored. 

The direction of the line of incision, aml the shape of the cuff or flaps, 
will depend in part upon the shape of the limb at the point of sec tion , as 
well as the condition of the soft tissues from which the covering is to be 
made. 

While the rule just given-namely, to ha,·e plenty of flap-is essen
tial, it is scarcely of less importance to guard against all interference 
with the nutrition of tbe integument which covers in the stump. To tllis 
end rough handling and the employment of strong and ilTitating solu
tions should be arnided . In general, that ttap will unite most reaclily, 
and prove most satisfactory, in the format ion of which 1he nornrnl rela
tion of the skin to the subcutaneous soft tissues is least clistnrbed. 

It is always preferable to didcle the skin, museles, vessels, and other 
soft tissues squarely across, and not obliquely, as must of necessity be 
done in forming flaps by transfixion . The solid;/lap method is applica
ble to most amputations in patients of sligh t muscular cleYelopment, and 
with little or no subcntaneons areolar tissue, for a close ly dissected skin 
flap in this class of cases is objectionable, on account of the clanger of 
sloughing. \\' hen the soft tissues at the line of section al'e very thick, 
and when the integument is well gnarded by a fair quantity of nnder
lying fat, the solid flap will be f01mcl objectionable, and llaps composed 
oi skin and the snbcntaneous tissues, down to tl1e deep fascia, prefer
able. T~e circular skinjlap, ot· some modification of this method, will 
be fonncl, in general, most useful and satisfaetory. 

The methods of amp ntating an extremit r may therefore be: First, 
solid ffop, compos •cl of a ll the soft tissues lifted from tlw periostenm; · 
second, skin .flap, composed of the integument and the subcutaneons 
tissn°, c101n1 to the deep fascia ; third, mi.red .flap, composed of skin on 
one side, and of all the soft tissues on 1he other. 

Flaps composed of the integnment, together with all the underlying 
goft tissucR, may be made hy the rircu]ar method, fonninp: a Rinp:Je cuff, 
or by the double-beveled flap, macle by translixion and rutting from 
within ont, OI' by cutting directly down from the snl'facc. 

('irr11lar Solid Plap, witli Pe1pendir11lar Slit-Pirst Jfetlwd. - Sup
posin,<t that the S<'!'tion is th1·ough the right humerus, at the junction of 
tlw micl<lle and l1nver third~, proceed as follows: Place the patient so 
that the menihe1· to b<' remm·ed projects well o'·er the edge of tile 
tnlilP. Em·elop the rest of the body with nece,sa1-y wraps, and co,·er 
all in witl1 rnbher cloth, so arranged that if irrigation is 11sc•c1 the fluid 
will not reach :111r portion but the arm . If folded into a trou,<th-slrnpe, 
the solution will be conc111ctec1 into a vessel. Tlw entire hand and arm 
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should be washed with soap and water, cleanly sha,·ed for six inches 
abo,·e and below the line of section, and in succession washed "·ith sul
phuric ether and a solution of corrosil·e sublimate (1 to o,OOOJ. lf any 
inflamed or suppurating surfaces are exposed clo8e to the line of am
putation, these should be inigated with sublimate, an<l thoroughly 
scraped out and again itrigated, after the E8march bandage has been 
applied. StPrilizecl towels arn now wrapped about the hand, forearm, 
and arm, the extremity elevate<l, in order to facilitate gravitation of 
bloocl toward the center, and the Esrnarch bandage tightly applied, 
from the finger tips to the axilla. As soon as the constricting band is 
secured at or close to the axilla, the bandage beyond is removed, ]ear
ing all exposecl pa1'ts not in the field o[ operation co1·ered with steril
ized towels. The positions about the table are shown in Fig. 189. The 
operator stands so that the non-preferred hand (usually the left) gmsps 
the member between the line of section and the trunk, and thus steady
ing the tissues, the instmments are used by the right hand. The first 

assistant stands where he can most easily reach the wound, for purposes 
of sponging, retracting fiaps, etc. ; the second is placed cliredly bet\\'een 
the operator and the instrument trays; the third attends to the an;cs
thetic; the four/11 hokls the memhPr to be rerno,·ecl, grasping the elbow 
with his left hand, and the wrist ancl forearm with the right; the fifth 
attends to the iniirator; the sixth ancl sei-entll are intn1sted with the 
sponges, one of whom holds in one hand a basin of freshl)' squeezed out 
sponges, ancl in the other a second basin for those which haYe become 
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soiled or bloody. Both should be within easy reach of the first assistant. 
The cl uty o[ the sernnth assistant is chiefly to rinse the sponges, procure 
fresh towels, etc. \\'hen possible, it is always com·euient to have two 
extra orderlies or nurses-one for waiting upon the arnesthetizer, and the 
other for purposes of general utility. 

Operatio1t-Firsl Jietlwd. - \\'1th the left hand slide the skin toward 
the shoulder, and at a point sufficiently below the line of sectio11 through 

the bone to afford ample coYering (someth ing more than one half the 
diameter of the limb, measured where the saw is to be applied), make a 
circular cut around the member, dividing the skin and subcutaneous fat 
down to the deep fascia (Fig. 190). The upper margin of this wound is 

retracte<l towm·cl the body as far as possible, and, at this line of retrac
tion, "·ith the same knife (a good scalpel is preferable) cut all the remain
ing soft tissues squarely down to the periosteum (Fig. 191). An incision 
is next made, parallel with the axis of the humerus, on the outer (or 

Fw. J!l2.-Longitudinnl im·i11ion. 

non-1·a•rnlar) Ricl e of the arm, clil'iding el'erything to tlie periosteum, and 
extenrlin.g up to tl1e point where the bone is to be sawn throngh (Fi;r. 
1021. With a clr,v cliRsertor (the handle of the scalpel wil l nsnnlly snffire) 
-only using a sharp instrument wliere nereRSary-lift the tiss1ws closel~
from the periostenm nntil the solid cuff ran he folclecl bark (without 
orertraction or bruising) sufficiently to expose tbe bone at the point of 
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section. .\. towel which ha• been boiletl or one moiRtened in 1-to-3,000 
snblimate (or a Hplit retractor) is now \\TUppe<l about tlw ("U[ or flap and 
the bone, so that the tissues ""hich compose the tlap may not he hrui>ed 
or torn lJy the sa\\", and at the same time he protected from having the 
bone dust scattered owr the cut snrface (Fig. 19:)). 

In applying the""""• it is best to pince the center of this instrnment 
against the bone close up to the retrnctm, always holding its blade in 
such relation to the bone that the sa\\"ll surface will be perpendicular 

to the axis of the bone. A few short strokes will suffice to cut a trenrh 
or hold for the saw, which may then be more rapidly used . The operator 
steadies the member with his left hand on the central side of the wound, 
while the aRsistant holds the extremity. As the section is about being 
completed, he is directed to cease all traction, simply supporting the 
weight of the limb, and thns splintering may be aYoided. The last few 
strokes of the saw should be lightly and carefully made, to amid the 
same arl"idcnt. The retrartoe is allowed to remain after the bone is 
divi<led and the amputated part rem01·ed, an<l until, with a bone rutter 
or cartilage knife, the circumference of the rut surfare is smoothed and 
rounded off. In <laing this, the furre applied should always be to
wal"(l the center of the bone, to prevent stripping up the periostenm or 
splinte1'ing-. 

No pel'iosteal cuff or flap for covering the end of the bone should be 
made. The retractor is now removed, the stump irrigated and thor
oughly driP<l The larger arteries and veins may be readily found, 
and thu ends seized with the forceps. ~\ll the tissnes shonld be care
fully stripped from these by a blunt instmment (groovecl director), and 
the catgut applied. The single knot \\"ill suffice for all Yessels. Other 
"bleeding points" ma~' be discovered by grnsping the limb a few inches 
above the line of section and forcing out the small quantity of blood 
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which remains. Ifal'ing proceeded thus for, the •lump heing elernted, 
the wound should Le filled with clean \\arm sponges or dr.1- gauze, 
<·m·e1·ed with towels, and firmly compressed while the assistant re
mores the toumiquet. After waiting two or three minutes for the 
Yessels to Jill, one hy one the sponges are carefully remo1-e<l, and any 
bleeding points caught with the forceps. \\'hen these shall ha1·e been 
tie1l, the wound should again be flooded with warm 1-to-5,000 subli
mate or plain sterile solution, packed with sponges well squeezed out, 
the wbole co1·ered in with towels, and binrnnual compression employer! 
for fi1·e minutes, when it will Le seen that all bleeding has practically 
ceased. 

In sewing up the cull', altemate deep and superlkial sutures should he 
employed; the fonue1", about balf an inch apart, should enter the skin 
hall an inch from the edge ol the wouml, pass about the same depth 
through all the tissues, and emerge at the same distance from the wound 
on the opposite side. The interreninp; row should be halfway between 
the deeper sutures, and should be introtluced to a depth of one fourth 
ol an inch. ln tying the sutures the clonble or friction knot should he 
employed for the first loop. The knots should be kept to one side of the 
line of apposition. ~\ considemble degree of care is essential in brin.<ring 
the edges nicely and accurately in apposition, for if the skin is infolcled 
and the epidernrnl surfaces brought in contact, bad union will result. and 
the same is true if any of the subcutaneous tissues project between tbe 
edges. As the threads are being tightened, in folding may be obviated by 
lifting th e edges with a grooved director, while the su me instrument mny 
be employed to push any projecting fat or other ti ssues back under the 
skin. In tying the knots, the degree of traction should just be s11!l\cient 
to bring the plane surfaces ot tbe wounrl together witl1011t wrinkling. 
As drainage invites infection, it should be avoided when possil)le. In 
clt'an wounds, a small wisp of catgut in one 01· two suitable points will be 
all that is required. " Then stumps arn closed and dressings with proper 
compression applied, no oozing will occur and no drainage be needed. 
\\'hen a tube is 11sed, as the stump is kept elernted after the operation, 
it should alwa,·s lead from the deepest portion o[ the wound. and hal'e 
exit at such clerlination that the free outllo11· of all fluid s will take place 
into the dressings. A safety pin shon ld be passecl through one side or 
the tube to pre1·ent its being pressed into the wound by the bandaging, 
or a sutu1·e may setTe to hold it in position. A strip of iodo[orn1ized 
g;auze is wound around the tube and r·arried along.the line of approxima
tion, exten<ling about three fourths of nn inch 0 11 eithe1· side. Or a 11ar-
1·ow piece of disin[ected 1irotective may be substituted as a covering for 
the line of sutures. The stump, carefully dried, is now elll·eloped with 
ste1·ile gauzr to the thickness of about one inch. This should be applied 
in layers, starting; from well above the end of the stump, by carrying a 
layer around the limb, and follo""ing this with a second, which 01·erlaps 
the first about two inche$, and so on until the last laye1· projects well be
yon<l the end o[ the stump. 01·er the encl a l:Hl!f', thi<"k sheet of ga uze 
is laid. .\. layer o[ absorbent cotton, about one inch thick, is now 

12 
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wrapped around and o,·er the end, and this e1H'eloped by a large sheet 
of rubber-tissue pmtectirn. A roller is carried over all to hold the dress
ing in place, and to make compression sufficient to arrest oozitig. lt is 
impossible to say how much pressure should be employed, since this 
knowledge ran only come from practice, but the bandage Rhould he 
fairly tight. Pressing the flap against the end of the bone should be 
a"oided. As the last bandage is being applied, a short splint, the end 
of which projects a couple of inches beyond the stump, may be inserted. 
This steadies the limb, and is useful in keeping the Rtnmp ele>ated, 
especially when an amputation is made near the trunk. If the last 
roller is a moistened starch bandage, it will be Jess liable to slip. 

Such a dressing, under the strict antiseptic method, is not usually 
removed before the tenth or twentieth clay, and in the majority of cases 
where au amputation is made through comparatively healthy tissues a 
single dressing is snfficient. The indications for its remornl are hromor
rhage or an alarming natnre, great pain, high febrile mo\'ement (not 
counting the reactionary fever which follo"'s \\'ithin twenty-four hom'S 
after the operation), and excessh-e discharge beyond the zone of ~nti
sepsis, with decomposition. 

Ordinary bleeding may be controlled and pe1manently arrested by an 
extra tight roller, or Esmarch bandage, loosely applied for an hour or 
two. A rise in the temperature of 102° to 103° on the second day, or 
later, suggests inflammation and sepsis. Lastly, wlien the sernm or ttuids 
from the stump seep under the dressing and decompose, the change is 
necessitated on account of the odor. \\'hen a ne"- dl'essing is made, the 
same antiseptic precautions should be employed. 

Second Jietlwcl-Oblique Solid Flaps b!J Transflxion.-Seize the arm 
with the left hand so that, as all the soft tissues are pinched up on its 
anterior aspect, the thumb and index-finger on opposite sides will be just 
above the point a.t which it has been decided to divide the bone. The 
point of a long knife is pushed from the outer side (right arm) horizon
tally down until it impinges upon the center or the hone; the handle is 
depressed, the point grazes orer the bone, the handle is now ele,·a.ted, and 

Fw. I!M.-.Mnking flaps by trnnsfixion. 

the point made to projPrt exactly opposit!' nncl on the same plane with the 
point of entrance (Fig. 19-!). By a long sawingmo,-ement the knife is made 
to cut ilirectly a.long the bone until within from one half to one inch of the 
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limit of the flap, when it is turned rather abrnptly out, shaping a blunt, 
rounded flap. This is helc1 back b~' the operator's lef t hand, the point of 
the knife is insinuated between the muscles ancl the hone, is made to 
glide along the posteri or smface of the bone, and to come out at or Yery 
n~ar rhe periosteum on the opposite side. .\. second symmetrical tlap is 
made in the same way as the first. The retractor is applied, and the 
operation and dressing completed as before. 

In making an amputation by transfixion, it is usually advised to cnt 
the non-vascular flnp first; but, with a safe toumiquet applied, this pre
caution is unnecessary. 

Third Metlwcl-Oblique Solid Flaps, by cutting from the Swface.
Ct1tting from the surface toward the bone, the first crescentic incision out
lines one flap anrl goes clown to the deep fascia (Fig. 195). After the skin 

retracts, the muscles and remaining soft tissues are c1idded from its edge 
obliquely down to the point of section thmugh the bone. The opposite 
flap is made in the same manner, and the opemtion completed as before. 

Skin. Flaps - Circular, J.Ioclifled Circular, Oi•al, JJonble Crescentic, 
and JJ0 11ble R ectangular. 

First 11Ietlwd-Circular.- Before commencing the incision, grasp the 
arm firmly nea r the line of incision, and slide the integument up"·ai·d as 
fnr as it " ·ill go. In doing this operation, a scalpel will suffi ce, althonf!h 
the Joni( knife is nsnally preferred. The incision shou l<1 1(0 straight 
down to the fascia which covers the mnseles, and c1irecrl,v around the 
limb, so tha t the radius of the circle described will be at an an,gle of 
90° with the axis of the humerus (Fig. 196 a). \Yhen this is completed, 
catch the eill(e of the flap with a mouse-too th c1i~secting- fo1·ceps, put the 
connecti1·e tissnrs which attach it to the fascia abo ut the muscles on the 
stretch by pulling the skin upward, ancl "ith well -dirrctec1 strokes or 
touches with the point of the knife, which should he kept from wounding 
the skin, raise the flap throughout the entire circumference of the wound. 
As this dissection proceeds, the loosened slee1·e of integument may be 
rolled up until the point where the muscles and bone are to be divided is 
reached (F'ig. 19G b). Just at the margin of the reflecleil fl ap the soft tis
sues are now dirided straight down to the bone, the line of section being 
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perpendicnlnr to the axiR of the limb Tlw perioRtenm Rhonlc1 next be 
cut through in the circumierenre of the bone \\'here the snw is to enter. 

Fu;. 1%.-Ploditicd from Esmnrch.) 

Seen11rl .iJil'llwd-1liodified Circ11lar.-'Yhen, on nrronnt of tlw la1·ge 
diameter of the member, the flap reqnin•s to he dissected up for more 
rban two inches, the foregoing method may lw modifiec1 by n perpen· 
clicnlnr incision through to the muscles. This renders the dissection 
moeempid. 

Tllird .iJiellwd-Owl.-It not infrequently occurs that the condition 
or the soft parts near the line of nmpntation ,,;11 not permit of an incision 
directly arounc1 the limb without n too great sa~ririce of the member. 
Under such drcumstances, an ornl or elliptical incision niay he made, 
and in this way integumpnt enough secured to co,·er in the stump. The 
longitudinal slit may be added to this operation. 

Fo11dli 1lielliod-Double Crescenlie.-T'lw circular operation may he 
further modified by making two crescen tic skin-flaps of eq nal size, the 

.Fw. 1!17.-<Aftcr E-.mnrch.) 

bases of these being at tlte line of section of mnsrle and hone. The same 
precautions as gfren abm·e are necesRary to seem·e enough integument 
to fo1."l a hood for the stump (Fig. 1971. 
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FijU1 Jielliod- lJo//ble Rectangular.-The fi1·st step is to go around 
the limb just as if a drrulal' operation were intended. This lieing clone, 
two incisions, one on either Ride and exactly opposite to each other, are 
macle perpendicular to the circular cut, and extending up the limb to a 
point on a leYel with the line of section through the muscles and hone 
(l<ig. l!lS). The two flaps are now dissected up to this line, and the 

amputation completed as before. The commendable features of this 
proceclu1·r are the rapiclit,I' with which it may be a<'complishecl, the small 
degree of violence inflicted in manipulating the flaps, and tl1e readiness 
with which n stump is drained wheu the pmximal angles of the lateral 
incisions are used as outlets for the tubes. 

Jfired Flaps, composecl of integument alone on one si<le an<l of all 
the soft tiss11es on thr other, are the least comu1endablr of all rneta
mls. The propN' apposition of surfaces so uneven is diffi<'ult. \\'hen 
from any cause this operation is adopted, care must be taken to gi'"e 
iiroper suppmt to the hea,·y solid flap to pre,.ent t!mgging upon the 
sutures. 

Rl:s11me.- In thin and emaciated subjects the solid flaps should be 
preferrpcl to the skin flaps, for the reasonH that the nutrition or the skin 
is least disturbed by this method. ln limbs of large diameter ancl a 
gooclly quantity of subcutaneous tissue, the skin-flaps are preferable, 
since a CO\'e1fog under such cornlitions can he obtained with 1ess Rarrifire 
in the length or the bone. Of the solid flaps, the <'ircular mrthocl is 
bt'tter than the ohliq110, since it clil"icles all the tissues sq11a1·el,\•. In 
making oblique flaps, t11msfixion is hetkr than Clllting from without 
inward. or the skin-flaps, the circnl:u· incision shoulcl be prpfenecl to 
the otlw1· methods wlwre the limb is not Yer.v larp;e; the double rectan
gular f1<1ps where the st11mp is to be elevatecl and there is a l:u·p;e surface 
to clt'[lin. 

Open J1frtliorl. - \\'hen an amputation is made through tissues infil· 
tratecl with pns 01· otlwr intlammatory proclncts, where, in tlw jutlgment 
of the su1·gpon, llw clanuers of sepsis woul<l he incrensed if the wound 
wen• "lnsPd, th<' opPn method should be employed, with C'Onstant or in· 
terrupted irrigation. 
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Before the clays of antisepsis the snccess of this method was thor
oughly dernonstmted by Prof. James IL "'oocl and Prof. Dennis, in 
Bellenie Hospital, where the rate of mortality after amputations, in 
"·arcls which hacl been recently vacated on account of puerperal fever, 
was reclucecl to the minimL1m in the history of tliat hospital. I hare 
employed this method in a number of septic cases "ith great satisfaction. 

FIG. l!Hl. 

ln performing the amputation. the flaps mnst be so shaped that irriga
tion can be easily accomplished withont moving the stump. A circular 
cut, with :t longitudinal incision on the upper sur[ace, or bilateral flaps, 
are preferable. When the patient is put to heel tlw stump is placed in 
:i JlOHition snitahle for drainage, and rests npon an oil-cloth so arrangecl 
that the irrigating fluid runs away from the patient ancl into a basin at 
the bedside. The flaps should at first he held well open by a wad o! 
subli111ate gauze, and the stump loosely em·eloped in a thin layer of this 
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material, so arranged that, as the water d1·ips on it, it will pass thrnngh 
the gauze and O\"er the raw s11J"fare. 

Pig. 199 shows a ready-rnnde irrigator in use in my service at Mount 
8inai Hospital. A piece of sheet-tin, about a foot wicle ancl of any re
quired length, is shaped into a trough, the bottnm o[ which is punched 
[ull of holes with an awl. A rubber tube leads the water from a tank 
into this trough, from which it trickles on to the wound in any required 
quantity. Or, a. represented in the cut, the tube-which, in the ease of 
the patient from whom the drawing was made, rom·eyed the irl"igating 
f!uicl into a suppurating knee-joint- may also be employed to carry the 
water into the wound. 

8terile water shonlcl be used for irrigation. The clanger of absorp
tion from an extensive granulating surface precludes tbe sublimate 
solutions. 

The only objection to which this method is open is the slmrness with 
which the process of repair goes ou in ih employment. This is, howerer, 
an objection of little weight when the nltimate recovery of the patient is 
secured. As soon as the temperature shows an absence of seps is the irri
gation may cease, ancl the granulating flaps may be approximated grad
ually by bandages or adhesirn strips. 

SPl~('L\L A:;11PUT.\ TIO~S. 

!land anrl F'ingers.-A primaL"y amputation of any portion of the 
band is rarely justifiabie. If there is only a small strip of tissue, the 
integrity of which is evident, an effort at the restomtion of the nutl"ition 
and fonction of the part beyond should be attempted. If an.v doubt 
exists as to tl1e result, the benefit of this should be gi1·en to the side of 
conserrntism. It is essential to arrest h::emorrhag-e. cleanse the wounds 
unclel" strict antisepsis, and especially hy thorough immersion in a basin 
o! warm sublimate sol ution (1 to 3,000), secure clrainage, and place the 
parts in the best position for usefulness in case of reco1·ery. • Amputation 
may he done when necessitated by gangrene Ol" necrosis . 

.Fingers - Inlerpltalangeol Operations.-Between the second and 
third phalanges of the finger~, proceed as follows: Flex the terminal 
phalanx at about an angle of 90° to the axis of the second bone, and, 
one eighth of an inch anterior to the angle on the clot"sal aspect, with 

~· 
F10. 200. 

a small, sharp-pointed scalpel m:tke a 
trans1·erse incision, extending half 11·ay 
clown the sirles of t'.1e finger. From 
this point carry the incision forwarcl, 
parallel with the axis of the digit, to 
"ithin a quarter of an inch of the end, 
then across the palmar aspect of the tip 
to the opposite side, finishing the in

cision at the angle of the trans1·erse cut (Fig. 200). Dissect the palmar 
Jlap np, keeping close to the bone, lifting the flexor tendon, ll"ilh the 
skin, hack to the articulation ; cliride the tendon opposite the joint, 
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anct disartirnlate. The flap is now tnl'necl back, trimmed with the 
scissors to tit nicely, and titchetl with silk m· catgut sutures. By 
this methocl the acute tactile sense of the palma1· aspect of the finger 
is presen ·ed, ancl adds to the usefulness of the stump. This, and other 
amputations of the fin~er~, may be made without general anmsthesia, 
and with ,perfect insensibility, by the local use of cocaine. Just ante 
ri01· to the metacarpo-phnlangeal joint insert on each lateral aspect of the 
finger the needle of a hypodermic syringe, and inject in the entire cir
cumference of the finger twenty minims of a 2-per-cent solution of 
cocaine hyclrochlomte. One minute Inter constrict the root of the digit 
witll an elastic ligature. In this way a painless and bloo<lless operation 
ma y be performed. If tbe insensibility is not complete at all points of 
the incision, inject additional cocaine, and by massage clistribute it 
through the tissues. 

In dressing tlwse amputations the pressure on the encl of the stump 
should be light, for fear of slough in the long flap. Usm1lly no Yessels 
need to be tied. The covel'ing of cartilage does not require to be scraped 
Ol' sa"'n off. When only a slight portion of the anterior tip of the second 
phalanx is inrnll'ecl in a destructive osteitis or injury, the remaining 
portion should not be sacrificed by a disal'ticulation at the posterior 
interphalangeal joint. The line of section throug h the bone shonld be 
about at the junction of the middle and anterior thircl of the phalanx. 
The incisions and ttap are made as in the preceding operation. 

ln amputation with disarticulation at the postetfor interphalangeal 
joint, fl ex at an angle of 90°, make a t1·ans"erse incision OYer the dorsnm 
of the fingel', from one eighth to one fourth of an inch in front of the 
angle, which includes half the circumference of the member. From the 
ends of this line cany the incision directly forwar<l on each lateral aspect 
of the finger to the crease on the palmar surface opposite the anterior 
interphalangeal joint. A second transverse incision in this fold com
pletes the rectangnlar flap, which is now clissectetl back, and the clis
m'ticulatiou effected by placing the ligaments on the stretch ancl clidd
ing these with a nanow, sharp scalpel. If any difficulty is found 
in entering the joint from the sides or front, it may be easily done by 
didsion of the extensor tendons o"er the dorsnrn , for these take the 
place of posterior lig::unents. - The m ethod of amputation, as given for 
the operation at or near the articulation of the first and second pha
langes of tlte finger, applies also to the thumb in amputation at tbe 
last jornt, or through the first phalanx, within one fourth of an inch of 
its antel'ior extremity. This plnn of making the 1iaps is far superior 
to that achisecl by Erichsen, Esmarcb, and other authOl'S who recom
mend cutting clown and throngh the joint from the clorsum, and then 
forward along t11e palrnar aspect of the phalanx, making the disarticu
lation ancl flap with a single stroke. In the firs t place, this is done 
with no little clifficulty, for, howeYer thin the blade, the character of the 
joint will scnrrely allow an easy passage to the knife. Secondly, by 
the meth ocl of tmnsJixjon the flap is apt to be cut too pointed and bev
eled at tlie encl. 
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At tile J.Ietacaipo-Plialangeal Joint-Tllumb.-"rhen the condition 
of the soft parts will permit, proceed as follows : 

First 11£etlwd.-Just ornr the joint, and in the middle of the dorsal 
aspect of the thumb, commence an incision and carry it along the surface 
next to the index-finger until half the circumference of the member is 
included. Along the dorsa I ancl pal mar aspects carry parallel incisions 
forward until near the interphalangeal joint, and connect these by a 
straight tmnsverse cut across the palmar surface. Dissect the flap back, 
diride all tendons opposite the joint, disarticulate, tie the dorsales 
pollicis (one on either side of the back of the thumb), and the arteria 
princeps pollicis, which lies along the side of the metacarpal bone near
est the index-finger and divides into its terminal branches opposite the 
metacarpo-phalangeal joint. 'Vhen the flap is stitched, the scar will be 
in good part concealetl on the ulnar aspect of the stump. 

Second J.ftthocl.-A transverse dorsal incision is made over the articLl
lntion, extending half arouncl and ending at opposite points on the external 
and internal lateral aspects of the thumb. Parallel lateral incisions are 

' \ made as far forward as the interpbalangeal joint, and the anterior ex
tremities of these are joined by a trans,·erse pal mar C'Ut (Fig. 201). The 
end of the metacarpal bone of the thumb should be left undisturbed, 
when not necrosed, when there is sound skin enough to cover it in. 
Under other conditions it may be dirided with a fine saw or the exsector. 
The question of the appearance of the stump should be secondary to the 
usefulness of the member. It is especially important to a laborer that 
thp end of the metacarpal bone of the thumb be presPrved (Fig. 202). 
When the operation is performed upon one not compelled to do manual 
work, a more symmetrical appearance may be obtained by an ob]jque 
section of the metacarpal bone about half an inch behind the articular 
surface. \Vhen this is intended, the incision through the skin shonlcl be 
such that the long part of the flap is obtained from the raclial an cl pal mar 
aspert of the thumb, while the line of sutmes is situated well on thP 
tlorsal surface of the stump (Fig. 203). 

13 
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IndeJ'-Flll[!tr-.dt tlte Jfetacrt1'}Jo-Pltala11[1eal Joint-First Metlwi!. 
-"'hen possible, the following methocl should be adopted, the object 
being to presetTe the tactile sense and to Jea"e the scar Jess prominent: 

From the ulnar side of the knuckle, and just o,·er the joint, make 
an incision which extends from this point forward as far as the web 
between the index anll midclle finger, and, in case of a large knuckle, a 
little beyond this point at the side of the digit. From the anterior end 
of this incision make a second cnt directly across the palmar aspect of 
the phalanx until the miclclle of the radial sicle of the finger is reached, 
ancl complete the flap by cutting in a straight line from this point to the 
commencement of the first incision. \Vhen the llisarticulation is com
pleted, the clorsalis and raclialis inclicis arteries, and the external 
digital branches, tied with fine catgut, the comer of. the flap is carried 
into the receding angle on the dorsal surface of the metacarpal bone 
arnl secnrecl by sntnres. \Yhen the heacl of the metacarpus is to be 
remo,•ed, the section of this bone shorLlcl be slightly oblique, ancl the 
line of incision a partial OYal, beginning at the web between the two 
fingers, and trarnling along the crease formecl by flexion of the finger 
on the metacarpus well up on the clorsnm of this hone, about three 
fourths of an inch back of the joint. An incision, almost in a straight 
line, should now be made between the ends of this CtttTecl line (Fig. 201). 
Dissect the flaps clear and without making a disarticnlation, expose the 
bone, and with a fine saw divide it obliquely from before backward, and 
from the ulnar toward the radial aspect. In amputation of the middle 
or the ring linger, the following method should he preferred: 

Fu ... :!04.-(Aftcr E1:1iu:1rch.) 

JJfiddle Finger.-Locate the articulation exactly, ancl o,·er this point 
make a trans,.erse incision extending on either side to the midclle of the 
depression between this digit and the inclex- ancl ring-fingers (Fig. 201). 
From either encl of this cut carry a lateral incision directly forward about 
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half way np the first phalanx, and connect these b~· a trnns,·erse incision 
across the palnuu· aspect of the digit (Fig. 202). Disarticulate and fold 
the pal mar encl of the nap hack npon the dorsal tranS\·erse incision where 
it is stitched. 

Another method is the O\·a l incision, shown in Figs. 204 aml 20.3. By 
the Jirst method the tactile surface is better preser,·ecl. 'l'he head of the 
metacarpal bone should be left in tact for the laboring classes. " 'hen 
the round expansion of this bone is removed, the gap between the index
ancl ring-fingers is not so wide. The bone should be sawed squarely 
across a half inch behincl the articular surface. All that 
has been sa icl of this digit applies with equal force to the 

ring-finger. 
Little Finger.-The method recom-

mendecl in amputation of the inclex at 
the metacarpal joint should be pre
ferred in remo,.ing the little finger at 
the same lernl. The flap should be so 
shaped that the cicatrLx will fall on the 
dorsum and toward the ring-linger. 
'Yhen the metacarpal bone is to be di
Yided it should be ClLt with a slight ob
liquity. In this operation the ornl in
cision shown in Fig. 206 should be made. 

Fie;. :!t1.:>.-(A1\er E,..murcb 1 " .,hen t,,.o or more fingers requ ire 
to be remorncl at the metacarpo-phalan-

geal joint, each one may be arnpntatecl by the methods described as 
especially suited to it, or a common antero-posterior flap may be made. 
As to the propriety of removing the ends of the metacarpal bones, the 
same rules apply as already given for the single amputations. 

'l'/uough tlte JJietacwp11s.-\Yhen the end of the metacarpus can not 
be saved, these bones shonlcl be divided at an~· point three fourths of an 
inch or more anterior to the carpo-metacarpal a1tict1lation. If tlie injnry 
extends behind this line, i t is bPtter to disarticnlate at the carpo-meta
rarpal junction. In amputation through the metacarpus, the flap should 
be made ch iefly from the palmar tissues, so that the line of sutures and 
the scar will be well on the dorsum of the hand, and as much of the 
tactile sense presen·ecl as is possible. 

Carpo-JJiflacarpal Disarticulation.-\\Then all the bones of the meta
carpus require to be remo,·ed, on acconnt of a, lesion not inrolving the 
anterior row of the carpus, the amptLtat ion should be made through the 
metacarpo-carpal line. If the anterior row is im·ohecl, the entire carpus 
should be removed. " 'hen the thumb is intact, and the metacarpal 
bones of the four fingers require remo,·al, the incision as given by 
Esmai:ch should be followed. A curved incision is made across the palm, 
beginning a,t the midcUe of the web between tl1e thumb and index-finger, 
ancl carried outward to the ulnar side of the base of the fifth metacarpal 
bone !Fig. 207). The dorsal incision commences at the web between the 
thumb and finger, and is carriecl obliquely upward toward the carpus 
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until the junrtion of the micldle and upper thircl of the metacarpal bone 
of the index-finger is reached, whence it traYels arross the back of the 
hancl to join the encl of the palmar incision (Pigs. 208, 209). 

Amputation of the thumb with clisarticulatiou at the carpo-metacarpal 
junction should be clone as follows: Just o,·er the carpo-metacarpal joint 
on the dorsal aspect of the hand commence an incision, and carry it 
directly along the metacarpal bone until half way to the metacarpo-pha
langeal articulation, from which point it is made to travel along the 
groom between the thumb and index-finger to the middle of the web 
between these two members, thence on around the base of the thumb 
until the dorsal incision is reached (Fig. 210). In the case shown ir. 

Fig". 211 ancl 212 this operation was performetl. In ampntation of the 
little finger, at the nupo-metacarpal joint, a 8imilar inrision is made 
(Fig. 213). 

The character of the injury, the general conclition of the indiddual, 
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the .-itality of the parts involved, may nec~ssitate ''arious moclifications 
of the foregoing methods. In the surgery of the hand, the rule in prac
tice shoultl be never to amputate when pos ible to avoid it, and ne,-er to 
remove any more than is absolutely necessary. Fig. 214 is that of an 
amputation after an injury from the explosion of a 

shot-gtm, in "·hich the thumb, in
clex, and middle fingers, aml their 
respective metacarpal bones, were 
blown ofl'. The line of incision was 
a lateral one, and the clisarticu la ti on 
was at the carpo-metacarpal joint. 

Radio-Cwpctl Joint .-ln ampu
tation at the wrist the carpus shonlcl 
be remo,·ed, even wl1en all the bones 
of this group are not im·oh·ed. The 
line of incision will depend upon 
the extent of the healthy tissues 
available for forming the co,·ering 
to the stump. The long palmar and 
short dorsal flaps are preferable on 
account of the finer tactile sense of 
the covering thns secured . lllore
over, the dtality of the palm is 
so great that, if 01·dinary precau· 
tious are obsetTed in its dissection, 
sloughing will not occur. 

FirstJlietlwd.-PlaQethethumb 
an cl finger of the left hand respect
h·e ly upon the styloid of the radius 
ancl nlna 1 and make an incision 
across the dorsal surface of the wrist 
whieh shall di,·ide ererytbing straight clown to the 
bones aml into the cavity of thf' joint. This incision 
reaches half-way down the lateral aspects of the wrist. 
_\t the radial encl of this cut enter the scalpel. and, in 

j shaping the long flap, follow the centf'r of the dorsnm 
1 of the metacarpal bone of the thumb as far as the meta-
/ carpo-phalangeal articulation. From this point cut di

rectly across the palm to the ulnar side of the fifth 
metacarpal bone, and back along this to join the dorsal 
incision. Dissect the flap closely from the ftexor ten
dons, ancl di1,ide all tendons opposite the wrist-joint. 
Apply a cloth retractor, and saw through the styloicl of 

Fw. m. the radius and ulna just at the le,-el of the articular 
surface of the raclius. but not necessarily taking a sec

tion from this surface. The radial, ulnar, anterior, anclposterior cmpal 
Yessels are tir<l, the pal mar flap is trimmed down to tit snugly, and stitched 
in proper position. The clrainage-tnbes come out on either side (Fig. 215). 
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Second Jietlwd.-lf the condition of tbe soft tissues is such that the 
long palmar flap ran not be obtained, the circular incision shown in Figs. 
210 and 217 may be practiced. It is always add•able to make a longitu
dinal split in the ruff along its ulnar aspect l'nrler other conditions, a 
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lateral flap may be utilized, after the third method (Figs. 218, 2101, in 
the flap from the thumb side; or the fourth method in which the flap 
is taken from the ulnar aspect of the hal1(1. 

Forearm abol'e tlte TVrist.-ln amputations through the forearm, the 
circular or modified circular skin-flaps are, in general, preferable. Tbe 
exceptions are in cases of marked emaciation wlwn the solid tlaps are 
indicated. 

'rbe anatomical relations of the parts concerned are admirnhly shown 
in Fig,. 220, 221, 222, and 223, which, with only slight modifications, I 
have copied from Prof. Bmnne's magnificent work. 

'Vhen the line of amputation is so close to the elbow-joint that divis
ion of the bones is necessitated within an inch of the articular surface of 
the heac1 of the radius, the operation to be preferrecl is a disarticulation 
at the elbow, with removal of the olecranon. "'hen the bones can be 
pre. en·ed at the level of the lower border of the bicipital tuberosity of 
the radins, the joint should not be invaded. 

Amputation at this level (Fig. 223) shonk1 be made subject to the 
n1les just gh·en for other portions of the forearm betweeu the wrist and 
the insertion of the biceps lwmeri. 
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At tlie Elbow-Joint - Fi,.sl 11Ifllwrl. - )fake a circular incision 
through the skin from one inch to one inch and a half below the level of 

the internal rondyle. .I.long 
the posterior aspect of the 
ulna make a. second incision, 
splitting tlw slee,·e of skin 
as far back as the end of the 
olecranon. Dissect up the 
flap from the muscles and 
dt"ep fnseial attachment until 
the joint is exposed in front, 
and the olecmnon posterior
ly. Extend the fo1·ea1·m fully, 
enter the articulation between 
the head of the radius and 
the humerus, dismticulate, 
and saw off tlw articular sur
face at the lerel of the lower 
portion of the internal con
dyJe. The drainage is from 
the highest point in the per
penclieular incision. 

8eeo11d 11Ietlwd. --i1Iake a 
circular inrision down to the 

tleep fasci:L from one to two inches anterior to the tip of the internal 
comlyle of the humerus, and, when tlrn skin has rNi-actecl, at the lerel 
of the line of retraction didde 
all the tissues to the hones. 
Along the posterior surface of 
the ulna make an inrision ex
tending as high as the olerra
oon process. Dissect the soft 
tissues neatly from the perios
teum and capsule back to the 
condi-les on the lateral and 
antei:ior aspects of the Jrnme
rus, nntl along the olecranon 
somewhat higher, in order to 
facilitate disarticufation and 
the complete remo1·al of the 
synodal bnrsa, beneath the in
sertion of the triceps. \\'hen 
the dismtirulation is completed, 
apply a cloth retractor and saw 
a portion of the aitirular sur
face off at the same level as 

*All of tl1ese <'Ut" represent the surface nenrest the pntient1
::; body, i. c., tbc surface ovH 

which the ve~sd.<1 :1re searcLed for after an amputation. 
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given in the preceding operation. The flaps are now sutured, leaYing the 
drainage-tube out at the upper limit of the incision, O\'er the olecranon. 
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Fig. 22.! shows the anatomical relations near the line of section of the 
soft parts in1·oh·etl in this amputation. 

In no amputation is the superiority of the circular or modified circu
lar ski11jlap 01·er tho mixetl flap of older operators more evident than 
the one under consicleration. In the mixed operation, where the anterior 
Hap was matle by transfixion, cutting obliquely forward aud outward, the 
large vessels were not evenly divided, nor was it without considerable 
care that the opposing flaps could be properly adjusted. The older 
method, in which the olecranon process was left in position, the saw pass
ing through the neck of this process at the level of the lower portion of 
the articnlar surface of the humerus as soon as the joint was opened, has 
also been discarded. It has been demonstrated that nothing was gained 
by leaving the insertion of the triceps intact, while a second operation 
was occasionally necessary on account of necrosis of the olecranon. 

Remornl of a portion of the articular surface is not always advised by 
surgical writers. \Vhile it is trne that the stump will heal as readily 
when the cartilage is scraped from the bone as when the saw is used, the 
latter is preferable, not only from the standpoint of appearance, but also 
that of usefulness. 

A.rm below tlte Slwulder-Joint.-The circular skin-flap is always pref· 
erable, except in cases of extreme emaciation, when, as heretofore gil·en. 
the solid flaps are recommended. 

First .illetlwd.-l\fake a circular cut down to the muscles, and a 
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longitndinal incision to the same depth along the outer Ride of the arm. 
Dissect the Rlee,·e of skin carefully up to the line of 8ection of the 
humerus, and at this point divide 
the muscles and bone. Drainage 
is effected in the manner sho"n in 
Fig. 225. "- ~ ~~· 

The anatomical relations in the .. ..,. 
several regions of the arm are shown 
in Figs. 226, 227, and 228. 

\Vhen the line of amputation is 
so near the shoulder-joint that sec
tion of the bone is required at the 
anatomical neck. the head of the 
humerus shonld be disarticulated. 

Second Me/lwd.-l\lake a circular 
cut through the skin at a point suf
ficiently below the line of section 
through the humerus to permit a 
suitable cO\·ering. .Allo"- the skin 
to retract up the arm, and at this 

~~~,t s::~:.~~y e(~~:::;~h~~g t1~~10~~~1~'. '""~rF;;~!~:~::.;:\~,~~·1~:.:~~SF1:~~.:,"~,,d'~,t 
Render the skin and muscles tense, 
push the poinr of the scalpel clown to the bone on the outer side of the 
arm, ancl l::ty the flap open by an incision which is parallel with the 
axis of the humerus. Dissect the tissues closely from the periosteum 
up to the point where the saw is to be applied, and, after protecting 
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the soft parts with a retractor, didde the bone. The drainage should 
be from the upper extremity of the perpendieular cut, which, with the 
stump properly eleYated, will be the most dependent portion of the 
wound. .\n extra tube may be inserted at the end of the stump. 

Amputations through the humerus, especially in young and growing 
bones, not infrequently fail of success by reason of so-called conical 
stump-a projection of bone through the tissues of the flap . This condi
tion supervenes in a proportion of cases sufficient to justify the surgeon 
in stating at the time of such an opemtion that a conical stump may 
result even with very long flaps. I have met with one case in my own 
practice in which conical stump recurred after three reamputations. It 
is not definitely determined whether the projection is due to inflamma. 
tory changes in the end of the bone 01· to the growth of the stump of the 
humerus from the upper epiphysis. 

AMl'UTA'fION AT THE SHOULDER JOINT-THE .ll'TllOR'S Jlf ETIIOD. 

In 1888, at the New York Polyclinic ~Iedical School and Hospital, I 
removed the outer portion of the clavicle, the gleuoid, acromion and 
coracoid processes, and a small portion of the body of the scapula, to
gether "ith the upper extremity of a patient suffering from a large sar-

coma of tlJP upper articular encl of the humerus by the followinoo original 
method: 'Vith a stout math·ess needle I transfixed tlie skin a;d a por
tion of the pectoralis major musclP abont three inches from the shoulder, 
and at about the same distance from the joint on the dorsum scapnlre 
I introduced a second needle in such a way that when I carried a strong 
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white-rubber tube four or th·e times around the shoulder above these 
needles, making strong traction, the compre~sillll was so great that the 
blood vessels going to the arm were entirely oecluded (Fig. 2201. 

I ha,-e twice repeated this operation with perfect success in hremo
stasi . It has since been clone by Prof. J. II. Brinton, Prof. \\'. w·. 
Keen, Prof. Roswell Park, ancl other surgeons, and has proved entirely 

.F10 2:30.-'l'hc same after di~articulation nnd lig-aturc of the vc,.;~ci~. 

satisfactory in their hands. \nth this experience, J can i·ecommend 
it to the profession as a safe method of controlling ha'morl"lrnge in dis· 
articulation of the shoulder joint or in operations about the shoulder. 
After the extremity has been exsanguiuated by E8march's bandage, the 
pins should be introduced and the rubber constrictor applied, and the 
Esmarch bandage removed. The incisions for the flap should be made 
to conform to the conditions which demand the operation. \\'hen pos
sible, the ideal amputation at the shoulder is a cirenlar incision through 
the skin ancl down to the deep fascia, about fom inches beyond the 
joint. .\.longitudinal incision is then made from the acromion process 
directly clown to tlw ri rcnlar incision, and the flap c1issec·tec1 back to the 
Je,·el of the :joint rtncl the latter disarticulated. \Yhen permissible, after 
<liRarticulation I leave the tissues upon the inner aspect of the humerus 
a little longer in order to get as mnch of the blood ,-essels beyond the 
constrictor as poSRihle. The operation is completed with the tonrniquet 
in position (Fig. 230). Silkworm-gut sutures with a twist of sterile cat
gut for capilfar~· drainage "'ill snffice for closing- and dmiuing the wound, 
whirh, as a rnle, ~houlcl be redressed about the fomth clay. 

The old method of LaITey may still be preferred by ~ome operators. 
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It consi,ts of a straight incision dividing all the tissues down through 
the capsule to the bone, from the tip of the act"Omion process to an inch 
b~low the articttlar surface of the head of the humerus. From the cen
ter of this cut make an incision on either side running obliquely down 
and forward. dil'iding all the tissuPs down to the pel"iosteum, extending 
about two thirds of the distance from the apex of the shoulder to the 
axilla. Lift all the tissues from the bone, expose the joint, disarticulate, 
cany a long, thin knife across and through the capsule, and complete 
the oval Jlap by cutting along the under surface of the humerus in the 
line of the oblique incisions already made. 

R1rnoYAL <»' ·r trn UPPER ExT1mmTY w1-ru ~\.LL OR_, PORTION OFT1rn 

CLAVICLE A.ND SCAPt'L.\. 

"'hen it becomes necessary to remove portions of the scapula or 
clavicle, or all of these bones, it is advisable to tie the subcladan artery 
(third dil'ision1 and the trans,·ersalis colli and subscapular branches ~f 

the thyroid axis. When 
the di;ease extends so far 
upon the shoulder that 
it is impossible to secure 
flaps snflicient to CO\'er 
the exposed surface. cut 
well away from the dis
ease aud allow the wound 
to hen! by granulation, 
relying upon subsequent 
plastic procedures to cov
PI' in the stump. In a pa
tient operated on in Oc
tober, 1895, at the X ew 
York Polyclinic, I did 
a preliminary ligation of 
the snbclavian and the 
two other arteries men
tioned with cocaine an
(f'stl1£'sia, and at a sub
sequent operation ampu
ta tecl at the shoulder 
joint, leadng no material 
for flaps, as the operation 
was clone for sarcoma 
which im·ohed the soft 

F1G. ~:H.-.\uthor',: ('tl .. l: of1b~T~:~~:~:!_or tht• ll'l"t upper cXll"cmil) tissues high np. Three 
weeks after amputation, 

. . and at two subsequent 
dates, I mfected tins wounc~ with the streptococci of erysipelas. pro
dncmg well-marked specific mfectiou, which ran the usual course. The 
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stump at this elate (i\Iay, 1897) is well healed, and the patient is seem
ingly in perfect health, haring a good colol' with marked increase in 
weight. l am acquainted with several cases in which this treatment 
has been suc!'essful. 

On October 14, 1890, I remo,-ecl the entil'e clavicle, the scapula and 
its muscles, the upper extremity, the outer half of the pectoralis ma
jor, and the pectoralis minor, ligat
ing the subclavian al'tery in its 
third surgical division, and the su
prascapular and transversalis colli 
branches of the thyroicl axis in 
a man fi[ty-fom years of age at 
the J\Iount Sinai Hospital. Nine 
months previous, a sareoma had 
been removed from the long head 
of the triceps, but soon recnrred. 
Three months later he was seen and 
amputation ad,·isecl, but refused. 
As the tissues over the outer encl 
of the cladcle and scapula were 
invoh-ed, it was deemed necessary 
to remm·e the scapula, the claricle, 
and the muscles immediately con
nected with the shoulcler. Yery 
little blood was Jost, and the pa
tient reco,·ered:' 

LO\\'J-:B EX'l'llE>ll1-Y. 

Amputation of' tlie 'l'oes.-The 
same methods given for the fingers 
should be employed in amputation 
of the toes. The long plantar flap 
is preferable in the•e operations, not so much for the pre8ervation or the 
more perfect tactile sense of this snrfare in co•~ring th~ Rtump, hnr chiefly 
to bring the ciratrix on top and away from preSRm·e. " ' hen an ampu
tation is necessitated for a lesion near the a1ticulation between the first 
and second phalanges in which only the allterior extremity of the first 
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phalanx is inrnh·ed, section tl1roup;h the bone shoulll be preferred to 
dis:utirnlation at the metatarso-phalangeal joint, pl'Odded that the line 
of section is through the anterior third of the phalanx. Disarticula
tion of two or more consect1tirn toes at the metatarso-phalangeal joint 
may be effected by a continuous incision. .\mputation of all the toes at 
this articulation is performed as follows: Grasp ancl forcibly flex the 
toes, and make an incision, commencing just posterior to the inner aspect 
of the metatarsal joint of the great toe, curving forward along the side of 

the fast phalanx to a point as far advanced as the web 
between the toes, and then across the 
base of each digit on this plane until 
the onter side of the metatarsal bone 
of the fifth toe is reachecl at a point 
corresponding to that at which the 
incision was begtrn. \\"ith the toes 
now folly extended, a symmetrical 
flap is next cut along the plantar as
pect by an incision which almost 
merges into the first line at the ante
rior margin of the web (Figs. 233, 234). 
Dissect np each flap as far back as 
the metatarso-phalangea l articulation, 
leaving the tendons to be didcled at 
this point. The clisarticulatiou may 
be best effected with :i strong narrow 
scalpel, while the ligaments are made 
tense bv forced flexion. 

Seconcl Method.-.\ s~pamte amputation may be made for each toe. 
T1tro11gh the lJietatarsns.-""hen the Joss of tissue reqnires an ampu

tation behind the metatru·so-phalangeal articulation, section of one, or 
even all, of the metatarsal bones shonld be effected rather than unneces
sru·ily sacrifiee any portion of the foot by diRarticulation at the tarRO· 
metatarsal joint. The line of section should ah,·ays he as near the anterior 
extremity as possible, and when it falls within three fourths of an inch from 
the tarso-metatarsal joint, a clisarticulation should be made at this point. 

Amputation through the entire metatarsus should be rnacle \Yitb a 
long plantar all(l short dorsal flap, so that the scar will fall on the 
dorsum of the foot and a\vay from pressme. The dorsal incision should 
be made almost directly across the foot, and on a line with the plane of 
section throngh the bones. 'rhe plantar flap should begin on the inner 
side of the 1irst metatarsal bone, ancl follow this forward as far as is 
necessary to secnre a flap of sufficient length. It is always wise to make 
this a little too lonp;, so that it may be trimmed <lnwn ancl macle to tit 
nicely as the sutures are being acljnstecl. The incision is next carried 
across the sole of the foot to the outer surface of the metatarsal hone of 
the little toe, ancl bark alonp; this to the point of .innrtion with the end 
of the dorsal cut. All of the tissues should J)(> clidcled c1il'ectl\"" clown to 
the bones in this incision, and the tlap dissected up, keeping.the knife-
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point always i11 contact "ith the periosteum, so that the vessels may be 
arnided. After the bones are sawn through, the lower fl ap is tunwd into 
position and suitably trimmed. The Yessels are next secured, tbe sutures 
applied, and the drainage·tLtbes brought out at each side. 

ilt tlte 'l'al .Yo-11£elalcasal ilrticulation-Pilst )fetatarsal.-.Amputa
tion of the great toe, with disarticL1httion of its metata rsal bone at the 
tarsal joint, is effectecl as follows : .At a point about half an ineh behind 
the articulation of the metatarsal bone with the internal cuneiform, and 
immediately between the dorsal ancl internal lateral asp~cts of thi s bone, 
<'Ommeuee an ineision which is carriecl forward to the phahtngc•al junction. 
Thence it is continued aronncl the base of the toe, across its plantar sur
face, and back through the web between the first and sccoml cligits, and 
back to the end of the straight incision over the metata rso-phalangeal 
joint (Fig. 23."5). Dissect the soft parts closely from the bone, taking care 
not to wound the plantar 1·essels, aucl disa rticulate. The prese1·rntion of 
the posterior portion of the first metata!'sal bone is al ways desirable, on 
account of its gil"ing insel'tion to the peroneus- longus ancl pal'tiall.v to the 
tibialis-a nticus muscle, the former being a strong supporter or the trans
\"el'se arch of the foot, and the latter offering the chief resistance to the 
sural nrnscles. 

Fifllt lJidatarsal.-One fourth of an inch behind the tubercle or the 
fifth metatarsal, and 01·er the center of the clorsal aspect of this bone, 
commence an incision, which is carried directly forward until near the 
first plialanx, when an ornl is desc!'ibed arouncl the base of the little toe 
(Fi!(. 2:36). Keep close to the bone in the di ssection. The clisa1ticulation 
is morP easily effectecl by division of the peroneus breds and peroneus 
tertins, ancl by entering the articulation from the onter side. The 
importanee of the posterior portion of this hone is less than that of 
lhe metatarsal bone of the great toe, but it should never be needlessly 
sae1·ilieec1. 

One or more or the inteiTening metatarsal bones ma.v be removed in 
an amputation of their respectil"e toes in practically the same mannel' as 
the preced ing. The incision should be begun far enongh behincl the 
tarso- meta ta!'sal joint to thoroughly expose the lig-mnents and facilitate 
clisa1tirulation- not an easy process when on ly a single hone is to be 
1·em0\·ecl. The incision shoulcl be made exactly along the middle line oi 
the dorsal aspect. 

14 
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Amputation of the entire metatarsus should always be mac1e through 
the articular plane (Lisfranc). The modification of this prncedure by 
IIey, which consisted in clisarticulating the four outer metatarsal bones 
and sawing the encl of the internal cuneiform off at the line of the second 
metatarsal bone, is altogether unnece8S'11T. 

,lfetliorl-Dorsal Incision .-Place the thumb and index of one hand 
respectively half an inch behind the articulations of the fir ·t and fifth 
metatarsal bon~s with the cuneiform and cuboid, and at the most con
venient one of t)1ese points commence the dorsal incision, carrying it 

directly forward to the base of the 
metatarsus, and then acmss the foot 
one fourth of an inch in front of the 
tarso-metatarsal articulation, finish
ing at the opposite side (Fig. 237). 
This incision should haYe a slight 
forward conrnxity, and should di
Yide all tissues clown to the bones. 
Dissect the flap closely from the 
periosteum to about one fourth of 
an inch behincl the line of articula
tion. 

Plantar .Flap.-From the same 
point as for the dorsal incision, cntTy 
the knife directly forward on the lat. 
era l aspect of the metatarsal bone 
to the metatarso-phalangeal joint, 
where the line of incision shoukl 

begin to describe a cur1'e until the interdigital web is reached, along 
which it tra\'els acmss the foot, and thence back along the opposite 
metatarsal bone to the le,·el of the tarsus (Fig. 238). 

This flap should br lifted by deep dissection, keeping close to the 
under smfaee of the bones, in order to interfere as little as possible with 
the vascular supply. An assistant should now ho](l both flaps well 
back, while with n, natTo\\·, short scalpel the disarticulation is effected 
as follows: 

Grasp the metatarsus with one hand and forribl)· de]Jress it until the 
ligaments are put upon the stretch. Enter the knife just behind the tip 
or the fifth metatarsal bone and carry it inward with n, slight fo1~1'anl 
inclination, disartirulating on this plane, an(l in succession the fifth, 
fourth, and thitd hones, until the knife is arrested lw the outer surface 
of the second metatarsal. The line of this arti cnhltio~1 is almost parallel 
with that just followed, hut it is placecl from one eighth to one fourth of 
an inch posterior to it, and may be readily found by moving the meta
tarsal bone upon the cuneiform. The joint bet1n.•en the metatarsal bone 
of the great toe and the internal cuneiform is about one fomth of an inrh 
anterior to that of its fellm1·, being continuous with the line of the three 
outer bones. The flaps should now he trimmed and nicely fitted. and 
any ragged ends of tendons clipped olI b · the scissors, after which the 
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vessels are tiecl and the sutures adjusted, leaving the d rainage-tubes out 
at eaC'h angle. 

One point of p1·ecaution is essential , namely. to Ul'oid dh·i•irm of 
that pa1t of the tendon of the tibi alis an ti cus whieh is inserted into 
the internal cuneiform near its metatarsa l articulation. One of the 
objections to this operation is the elevati on of the heel, anrl the con
sequent depression of the s tump by the action of the su ml m nscles, 

which action is prarticaU~· unop
posed if t he insertion of the tibi
a lis anticus is clii·ided. Shoulcl this 
occur, or sho nl cl the heel be too 
greatly eleva ted, the tencl o Achi lli s 
should be divided as in talipes equi
nas. The line of section through 
the internal cuneiform bone is 
sho"·n in Fig. 239. This-the op
eration of Hey-is objec tionable, 
for two reasons. In the first place, 
it cnts away a part of the bony 
framework of the foot. which need 
not be sacl'ificecl ; and, secondl y. it 
severs the a ttachment of the tibi
a1is-anticus mu scle. 

Tliro11r;h tlie Tarsns. - "'hen 
rernornl of any part of the ante
rior row of tarsal bones is re
q ni recl. tlrn followin g- rnles should 
be acloptecl: If the intern al cunei
form is ilHoh·ed onl y on its ante
rior articular surface, it mav be 
Bawn tl1m11gh on the line of· Hey 
(Fig. 239). lf the miclcl le or ex
ternal cun eifom1 is in rnh-ecl only 
to a limited extent upon its ante
rior po1'!ion, as 111 uch as one fourth 
of an inch of this ~urface mny he 
sa"·n or scraped off. Behind this 
limi t a clism·tirulaticm from the 

Fw. i31J. scaphoicl should be made. Through 
the cuboid the section sh ould pass, 

as first arlvised by Dr. S. F . Forbes, of Toledo, Ohio (who performed this 
opemtion in 1808), throug h the middle of this bone on the line of the 
nnte1'io1· sudace of the sraphoid (Fig. 2il9). 

Forbes's .ill dlwd.-Disarticu lation of the three cuneiform bones from 
the srnphoicl. and sertion of the cuboid parallel with the plane of the 
anterior snrfarl' of the sraphoid (Fig. 239). The drn·"a l and plantar in
ci"ion' nre s lightly anterior to and practirall.1- t lw """was in Choparfs 
amputation. The dissection should be made elo"el.1· from the bone,, and 
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the flaps trimmed and atljustecl as in the prerrding operation. Section 
of tench> A<'hillis may be donP later, if necessa1·y . 

)£erf io-'ll1rsal-Ojxmlio11 qf Clwpart.-The ~lo1·sal incision is begun on 
a le,-d with and an inch posterior to the tip of the base of the iifth meta
tarsal bone (for the adult foot). This point is ahont one fourth of an in<'h 
behind the artic·ulation bellmen the cuboid and calcaneum (Figs. 236-2411. 
\\'itl1 a slight for\\'ard com·exity the 
incision is carried across the top of ) 1 i \ 
the foot to the posterior margin of i, \ \ 

the tuberosity of the scaphoid, and \) \_ ) 

then c~irec.tly ha~~< fr·'.i~n 01~e fo1u:th } ... /~:··, -.~ 
~~~~~~~~-n;~:,~:1~ 'f,~1H;~~n-;:~:!'~-- cr·,·"6 .'.i\ ·-.-
vided on this line, and tbe Jlap lift- \, . . /-- " <: .. ,.,;::"--.: > -~-
eel until the joints between the .. .- --- -: .... , ... ~ 
astmgalns ancl scaphoid and the ~ 
calcaneum aml cuboid are well ex-
posed. Fl'Om the ends of this first 
incision a long plantar ftap is fashioned by cutting forward, as in shaping 
the flap for the operation of Lisfranc (Figs. 2BJ, 286). Disarticulation is 
effected with a short, strong scalpel, while forcible extension is employed. 
The flaps are now to be properly trimmed, and the vessels seemed. 
Divi,ion of the tendo Achillis may be done latel'. "'hen required, this 
operation may be rnoditietl by sawing off the anterior Jrnlf-inrh of the 
astragalus and calcanenm. The incisions are practica!Jy the same. 

Calccuieo-Astragaloid 1Jis(lrtic1!lalio11 .-:r11is operation was first sug
gested hy Lignerolles, til'st performed by Texto1·, lrnt broug·ht into promi
nence by llfalgaigne. \\'hen in an amputation or the foot at the medio
tarsal joint it is disrO\·ered that the os calcis must also be remo,·ed, and 
if the astmgalns is sound, the subastragaloicl opel'ation shoulcl be pre
fel'recl to the amputation of Syme at the tibio-tal'sal joint. By this 
method a shortening of about two inches h p1·e,·entecl, ancl, although the 
under surface of the astragalus is tmernn, expPrience has shown that the 
pressure is safely distrihntecl, and a useful stump results. 1Iore0\·er. the 
degree of mobility maintained at the tibio-astmgaloicl articulation add• 
to lhe ease ancl comfort of loc·omotion. 

Seize the foot with the left hand, and with a strong scalpel commence 
the incision by tliriiling the skin ancl tenclo Arhillis just at the le,·el of the 
npper sm·far<" of' the os calcis. From this point the incision is continued 
along the fibulnr side of the foot fo1ward, cli,·iding eYel'ything clown to the 
bom•,and curving slightly clown\Yard until, as it passes below tlw tip of the 
external malleolus, it is four tenths of an inch below this point(Fig. 24J). 
The line of ineision is now <·arried directlv J'orwnrcl until near the tnber
osity at the base of the lifth metatarsal h~ne, \\'here it rurves to the dm·
sun{ of tlw foot, Cl'08"ing to the imwr sick 01·er the anterior edge of the 
scaphoid. anrl then straight down ancl unclcr tlw foot a half-inch beyond 
the rnidillc> of the sole (Figs. 242, 243). From this point a straight incision 
is made directly back to the point of beginning at the inner edge of 
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the tendo .\chillis Wig. 2-1:3). Lift the plantar flap l>y dePp and careful 
<lis:--edion from the bone, leaving nothing but the periosteurn, nntil the 

'· ~·· :) / ! 
I j; . ,\ ) 

~~····5~:~') 
Fit. !!ll.-(.\ftcr Mal~aignc.) Fu;, :!l:!.-(.\ft<'r )l:ih!nigonc.) 

cakaneo-astragaloicl articulation is well exposed. The 
Uaps being held by an assistant, the clisarticulation is 
beirun by opPning the nstra.galo-scaphoicl joint and 
remO\·ing the anterior part of the foot at the meclio
tarsal joint. Theos calcis shonlcl now be seized with 
a lion-tooth forceps, and the <lisarticnlation of this 
bone effected. The exposed tendons should be smooth
ly divider[ with the scissors at the higher portions of 
the incision. After deligation of the ,- ~ssels the flap 
is properly trimmed and sutured, the cicatrix foiling 
up0n the dorsal and externn l lateml aspects of the 
stump.* 

• lloncock 1::1 modification of thi~ procctlurc, or the Rubn<stl'ac:nloid
amputation, is as follows: One inci!'ion begins bE:.ncati1 

nnd the po--tcrior ;m~le of the outer malleolu", and i.; l'arried nlong 

Fm. ~~:~1~~(1~~~cr Mal- ~l~~t~1:1;c~11:~r~~c:h:r ~l;t~l f~~!t~1~~~-~1~i1~~~t•l.1:d~~ir::~'.o~~t~~1il~:i~o0 \!;en;,~~~~ 
alon~ the inner border of the foot, commencing po .. teriorly nhont the center of the intern:il 
m'lllcoh1~ an(l tcrrninatiniz nnteriorly at a srot oppo:--ite the encl of the external ioc:i,..ion. Tlie 
anterior crnls of both ('UIS :1re joined by :i cun·cd in· 
('j,..inn m:ulc with its ccmrexity forwarJ across the 
plnnf:ir mipl'ct of tlie foot. am! di,Tiding all the tis· 
SUL'!l well down to the hoDl'. P.cflec·t thi..:. flap b:l<'k 
fill far a::i the pro,jcctions flt the under surfoce and in 
front of tho tubero..::ity of tlie ns and make n. 
fourth inci~ion aero-;<; the dor,..nm of' foot imme· 
diutely behind the 11ead of the astragoln~. Apply tile 
s·1w upon tho 11nrler ~nrfoce of the calconeum n lilt le 
1mtorior lo it~ l'L'lller, ond ('ut the boue ob-
liquely from below 11pw:ll'(l :-nul (Fi~. 
With the kuit'o enter lho mcdiotarflnl joint, pris:-: 
in!ltru111entunderthehe:ldofthe11st rag-aluo:,and,cut· 

~·~~)~, f ;l~~~t~:~( ·:~~i : ;:\ ~ ~ ;· :;.~;n :~:~(>~I~ I~ ~1 ! r~~e :~~;~; l\S ~~\~I'll~~; ~ 1~: ~ll ~~l:~::~ :I ,r,~1: ::~~.~~~;:I ~:a~~; ~,.\lt1 ~ 
n "harp bone-c11ltcr (or ~aw) remo\'C the two articubr eortilages (:uul a thin <:li<'e of hone) fror11 
the under '-tlrface of the nstrn~:tlu:-::. .\s the tlaps nrc :Hljusted, the :-::1wn :-:11rf1H'e of the eakn· 
ncum is hrou!.!ht in to nppo:--ition with the un<ler :-::u rfaee of the 1htmi;alu,.;. Sec "Lnnc~t.'' 
Se11tember, Hi6tl, p. 2.J7. 
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.tlrnplltatwn of llte Foot-Tibio-Tarsal (Syme's).-'Vhen the astra!(a
lns must be remo,·ed, together with the foot, the amputation of Syme, 
which inrnh·es a disarticulation of the tibio-astragaloid joint, and a snb
seqnent section of the articular surfaces of the tibia and fibula, should 
he made. In its successful performance certain precautions are neces
sary, chief among which is the presen•ation of the prnper vascular sup
ply to the posterior flap. The failure to appreciate the importance of 
making the plantar incision far enough forward, as laid clown by Syme, 
has brought this procedure some1d1at into disrepute, for Prof. Stephen 
Smith, in his comprehensi,·e report, says the necessity for re-amputation 
is 3 per cent greater in this than in any other amputation. 

Jn my "Prize 
Essay,'' published 
in 1876, * I clemon-
stratecl that the ar
terial distribution 
to the calcaneo
planta r flap was 
chiefly derived 
from the extemal 
plantar artery, and 
from the posterior 
tibial so near the 
bifurcation or this 
vessel into its ter
minal branches, 
that any line of in
cision in the forma
tion of this flap 
which necessitated 
the application of 
a ligature at or very 
near its bifurcation 
was not justifiable. 
I do not doubt that 
tile sloughing so often met with at this point is ran:ed by carrying this 
incision too far back toward the tnberosit\T of the calcanenm. The arte· 
rial supply is shown in Fig. 245, from Ill); "Essays in Surgical Anatomy 
and Surgery." t 

liiodijil'd Procedure.-\Vith the foot hekl at an angle of 90° to the 
axb of the leg-, place the thumb at the tip of one rnalleolns, ancl the 
index at the other, and from the centet· of the rnalleohis intern us carry an 
incision clirertly across the sole of the foot to a point one fourth of nn 
inch anterior to the tip of the malleolns extt•rnu<. This incision •honld 
1livic1e all the tissues to the hones, and, as will be seen in Fil!S. 246 and 
247, its Jlet'JlPndicnlar portion clescencls in a direction sli~htly anterior to 

•"American Journal of the :y_ct1ic:li $cienecs," April, 1871.i. t Wilfouu WooJ & Co., 1879 
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tbe axis of the tibia. Tl1e ends of this cnt are united by a second, which 
arches sharp!~· npward about on the line of section of the bones, and 
shoulcl also diride tendons ancl all intel'l·ening structures. opening into 
the joint. The foot should now be firmly gmsped and extenclecl, so as 

to make tense the anterior ligament of the ankle. which is easily clivicled. 
Can·ying the knife to either side of the articnlar SLtrfaces of the astm
galus, the lateral ligaments are cut, ancl the joint thus widely exposed. 
An assistant now holds aml depresses the foot, while the operator care
fully dissects the tissues closely from the astrngalus ancl calcaneum. 
Care should be taken not to brnise the flap by too gr·eat traction. In 
dissecting along the inner surface of the ankle, the knife shonld be kept 
close to the uones, so that when the lesser process o[ the.calc::rnenm i~ 
reached it will slide behind ancl under this process, passing between it 
ancl the flexor tendon and the rnssels. If this precaution is not taken, 
the arteries may be woLtnded and the nutrition of the flap seriously im-

paired. As the dissection proceeds, 

}j_j 
the foot is fnrther depressecl, ancl tlte 
tendo Achillis sepamtecl from its in
sertion into the tnbero8itv of the cal
cnnenm, in doing which ~nre must be 
taken not to button-hole the flap. The 
posterior portion of the os calcis ma)· 
now be brought through the joint. and 
the dissection continued in this direc
tion or finished br working back along 
the uncler surface of this bone. Aftt•r 
the foot is remo1·ecl, the flaps are lifted 
from the tibia and fibula until a sec
tion o[ these bones can be made just 
on the level of the anterior articular 
margin of the tibin (Fig. 248). It is 
not necessary to remove the articular 
s11 rface. The flaps should no11· he 

trimnwd nncl fittecl, anil the wssels tied. As the sutures are applied, it 
win he noticecl that there is a reclnndanc)· of tissue in the long tlap, lea Y

ing n cnp-shnpecl enrirr; but this can be tltonnrghl)- clminecl from the 
angles of tlw wound, and disappears whe1i the stump is healed (Fig. 249). 
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Syme's amputation at the ankle has been modified by the osteoplastir 
operations of Pirogoff, Le Fort, Gunther, and othei·s. 

Pirogo.ff's Jietlwd.-The dorsal and plantar incisions are made from 
the same points, and are practically the same as in Syme's amputation. 
llowe,·et', in order to avoid reel undancy of the soft tissues and to expose 
the ralranellln back to the line of section of this bone, the lower inclliion 
should, when it reaches 
the sole of the foot, 
be carried hark about 
three fourths of an inch 
nearet· the heel than in 
Syme's method. The 
dorsa 1 incision docs not 
ascend so high upon 
the ankle bv the same' 
distance. 'rhe joint is 
opened through the an
terior incision, and the 
lateral ligaments di
vided until the ante
rior upper smface of 
the os ca leis can be dis
placed forward through 
the ::uticnlation, when FIG. :?JO.-( Alter Esmnrch.) 

it is sawn through on 
the line indicated in Fig. 251, the instrument running parallel with the 
edges of the incision. The soft parts are now carefully lifted from the 
articu lar ends of the tibia and fibula, and these 
bones clivided horizontally so that all the articu
lar cartilage is remo,·ed by the section. The an
p:le described by these two lines of section is 
ahont 00° (Fig. 231). The flaps are adjusted so 
that the plane of the calcaneum is brought snugly 

Fw. :!:,1.-fAftcr E:-march.\ 

in apposition with that of the tibia and fibula. The drainage should be 
from the clepencl~nt angles of t]le wound (Fip:. 2j2). 

Le Fort's .i!Ietlwd.-Three fourths of an ineh below the external 
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malleolus commence an incision which is carried directly forward to 
within half an inch or the calcaneo-cnboid articulation. From this point 
it describes a, cune with an anterior convexity over the dorsnm of the 
foot, following the line of the astragalo-scaphoid joint until the inner 
borcler of the foot is reached (Fig. 238), when it is 
carried back and ended at a point about one 
inch in front of the tip of the internal mal
leolus, which point is clirertly between the tuber
osity of the scaphoit1 and the tip of the ma!-

Fie;. 2.J3.-(~\.Jler Le fort.) .Fw. 2.il.-(.\ficrLe Fort.) 

leolus. From the anterior limit of the straight incision below the ex
ternal malleolus describe :i plantar flap also with a forward convexity 
across the sole of the foot, as shown in Fig. 254. Dissect up the dor
sal fl:ip, in order to expose the tibio-tarsal joint, taking great care in 
lifting the inner angle not to 
wotrnd the tibial and plantar 
arteries. The disarticnlation of 

the astragalus from the calca
neum is next effectPcl bv intro-
ducing a thin knife fr~m the Fw. ::!;JG.-1.\ftcr Le Fort.' 

fibnlar side between tbese bones, 
and dividing the interosseous ligament. Then remo,·e the front of the 
foot at the meclio-tarsal joint, ancl complete the disarticulation of the 
astragalus, aml with the saw remorn the upper segment of the calcaneurn 
on the level of its articular surface (Figs. 255, 2.)6). Tbe ti bin an •l fibnln 

15 
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are now horizontally clh'icled just at the Jeye] of the articular plane of the 
tibia, as in Syme's operation (Fig. 248). In adjusting the flaps, the sawn 
surface of tlw ralraneum is brought into apposition with that of the tibia 

J 

! 

(Fig. 257). Or, haYing exposed the tibio-tarsal 
joint, didde the ligaments, disarticulate, as in 
S~'l'Ile's operation, and, hadng drawn the astra
galus and ralraneum forward until the upper 

portion of the os calcis is exposed, insert a 
Fw. ~;,p~~ii1~~~1: (~~r 1>:;1~_{0rt's key·hole saw behind the tuberosity, nnd saw 

through this bone on the line already indicated. 
Gunther's modification of this procedure is shown iu Figs. 2JS, 250, 

260, 261, 262, taken from Esmarch's hand-book, and the crescentic section 

of the bones, as practiced by P. 
Brn ns, is seen in Fig. 203, from 
tbe "ame source. 

,i:fummary.-In amputations of the foot t11e following rnl es should be 
observed : '!'he terminal phalanges of all th~ toes should be remo,·ed by 
disarticulation when it beeomes nece"8ar~- to remo,·e a portion of the en
tire thickness of these bones. The same rule applies to all the second 
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phalanges, except that of the great toe, which should he sawn through 
at any point :rnt~rior to irn middle. If a section posterior to this is re
quired. disart iculate from tl1e metatarsal bone. \\'hat has been said of 

the second phalanx of the great toe ap
plies "ith equal force to the proximal 
phalanges of all the other toes. 

None of the metatarsal bones should 
be disarticulated from the tarsus when a 
section is po ·sible not less than three 
fourths of au inch anterior to each tarso
metatarsal joint. 

"'hen a section posterior to this line 
is requfred, a tarso·metata1·sal disarticu
lation should be effected. Ifey's oper-
ation is only justifiable when the anterior 

face of the internal cuneiform is diseased. As much as the anterior 
fourth of each cuneiform bone, and the anterior half of the cuboid. may 
be sawn off, in preference to the sacrifice of the bony framework, by 
Forbess or Chopart's operation. 

When the cuneiform bones must be removed, and tbe posterior half of 
the cuboid is sound, Fo1·bes's operation shoulcl be preferred to Chopart's. 
Chopart's procedure is next in order. For laborers, the operations of 
Le Fort and Pirogoff, carefully and skillfully clone, should be preferred 
to the tibia.tarsal disarticulation. I formerly preferred the Syme stump, 
but when a good union at the proper angle is obtained between the cal
canenm and tibia after Pirogoffs or Le Fort's method, I am of the opin
ion that prnssure on the heel and remaining sole is better endured. 

Even at the risk of a second operation being required, an effort to 
presene the greatest possible portion of the foot is justifiable, except 
when it may seriously threaten the life of the patient. The '"'lue of a 
surface accustomed to pressure can only be thoroughly appreciated in 
the after-adjustment of an artificial apparatus. 

Lr·g.- Ampntation at any portion of the leg above the line of section 
in :,iyme's operation should be made by one of two methods. 

\\'hen amputation is to be made below the middle third, the bone 
mar be sacrificed in order to obtain flaps. If above the middle third, no 
bonP should he sacrificed, every inch of bone !wing desirable for purposes 
of leverage. 

In amputations just below (within oue and one half inch of the knee), 
bone may be sacrificed to secure flaps. In general, the nearer the ampu
tation is to be made to the body, the greater shonlc1 be the care to secure 
bone. 

1. JJiodi:fied r'ir<·1tlar Skin Flap.-At a sufficient distance beyond the 
point at which the bones are to be divided make a circular rut thron!!h 
to the deep fascia, split the flap directly 01·er tlif> fibula, up to the polnt 
of section throug'h the bones, and carefully dissect up the cuff. \\' hen 
the Oap is reflected, at the level of its bnse clidcle all the soft tissues 
"quarely down to the bones, which are next sawn throngh. The spine of 
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the tibia should be trimmed down, to prevent too acute pressure and 
sloughing of the skin at this point, a not infrequent occurrence when this 
precaution is omitted. The drainage is at the fibular side, and, as the 
leg should be elevated, the tube should come out at the highest point 
of the perpeuclicular incision. "'hen the bones are sawn through within 
six inches of the knee joint, the remainder of the fibula should be ex
sectecl. 

2. JIIetlwd of Prof. Stephen Smit11.-CommPnce an incision in the 
center of the anterior surface, and carry it downward along the side of 
the leg, so as to make a slightly cmved flap, with its com·exity below; 
when the incision passes over the prominent part of the leg toward the 
posterior surface, incline it upward until the middle of the limb is 
reached, where it should be continued directly up to the point at which 
the bonP is to be divided; make a similar inr·ision on the opposite side 
(Fig. 264} ; the flaps, consisting of the skin and fascia, are dissected up
ward about an inch, at ""hich point the muscles are clidclecl squarely 

clown to the bones. After the bones are divided, the hood is brought 
over the stump and sutured, leaving the drainage at the upper part of 
the posterior incision. 

In very emaciated subjects, to forestall the liabilitr of "loughing in 
the flaps, the first cil"cnlar cut should go directly through all the tissues 
clown to the bones, nncl the perpendicular incision along the fibula also 
clo\\"n to this bone. All the tissues should then be lifted closely from the 
periosteum and interosseous membmne, forming a solid Hap, r~flectecl up 
to the point at which the bones are to be diYidecl. Estes advises as best 
adapted for artificial support double lnteral skin and muscle flaps for 
the leg. 

'l'be time to apply an artificial limb is just as soon after an amputa
tion as it can be bome. "' niting means only a loss of time, and causes 
the stump to become enerl'ated from want of use. 

If amputation i" clone for malignant disease, it is better to wait longer 
in orcler to see if there wili be a recunence of the neoplasm. 

·when the line of amputation approaches nearer than three inches 
from the upper articular surface of the tibia, a complete disarticulation 
at the knee should be p~rformecl . At or below this point the upper por
tion of the bone should he preserved, and the fibula exsectecl. After 
recovery from the operation it will be found that the tibia is flexed upon 
the femur, so that, in the adjnstmeut of an artifieial limb, the chief 
pressure may be comfortably borne upon the normal tissues in front of 
the patella and the tnberosity of the tibia. The greater 11ressure in any 
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prothetic apparatus used after amputation. at ot· above the knee, falls 
npon the ischio-perineal region .* 

Knee Joint.-First JJietlwd-JJiodijle(l Circular Skin Fltlp.-Abont 
three inches below the patella make a circular sweep around the leg, 
diriding the skin and 
fascia. Join this by a 
perpendicular incision 
in the middle line of 
the posterior aspect of _ 
the limb, extending 
through the skin and 
fascia, and at least as 
high as to the level of 
the top of the patella. 

Fw. 2ti.5.-(Uodificd from Esmnrch.) 

Dissect the skin ha.ck carefnlly, ~---
keeping close to the anterior sur-
face of the patella, as the skin / 
o,·er this bone is usually Yery thin. . . 
It is not necessary to dissect the ·. 

~~:~o~sa~~~~t~~'l!~~ 1~.:~~l ~~~:t°i:~ / ., 
anterior incision is made to allow· Fu;. :!Gli.-(.\ftcr Esmnrch.) 

*The older operat ions, which conf::istcd in making a long and a. $hort flap on oppo~ite sides of the 
leg. are now fallen into general disuse. They nre the method$ or Tcalc. Lee, Scliillol, and others . 

.Jbtltocl of '1.'eale-Long mul Short R ectangular Ffops.-Thc long flap, Colding O\'C r the cod 

/ 

Fu •. :Mfl. (.bhhur-.f:."Eneyclopa:<lia."'J 

of the bone, is formed of parts gencrallycle,·oid 

~~r~:r;t~e ~~<;~(;n v~~:cl:h:~l:l n~;~\'C~~h:· l:iic.z~ ;:r~;~~ 

~~:~i~U:a!stl~cc~~:~~:i:~~11~1;t1~~~i:.~~~~~~!~;t~c::ti 
breadth being c:H.:b equal to hnl( thec1rcum!cr
enceof the limb nt this point. 'l'heshortflnp is 
oncfourthas longnstheothcr. 'fhcincil'ion-;and 
stump.aftcrTenlc's method, are shown in Fig.267. 

Sedillot's ..1.1IetJ1od-Do11g Fib11lar. :ihort 7'ib
ial, Flap.-Oppo.o:ite the point at which the bones 
are to be divided in:-ert. a long. thin nmputnting 

knife, the point or which shall 
graze the ~pine of the tibiaan<l the 
01ilcr surface of the fibultl, and 
comcoutthroughtheoutcraspect 
o[ the cnH. Cut downward close 
to lhe bone.<:, and make a long. 
rounded nnp. The short flap is 
mnde by 1rn incision with a slight 
downwnrcl convcxily(Fig-. 208). 

Lee's .MelJwd.-Thc length o( 
the flaps i~ determined as in 
'J'cnlc'snmputn!ion. Tbelongflap 
is posterior. and includes the ;.;kin 
and~urnlmn"C'le'i, ThedcCf'mus
clcs and the ''es.o:cls are cli\'ided 
l'=(Junrely at the base oC the Hap 
(Fig. 269). 
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of the remornl of the patella and di ssect ion of the synodal sar just 
aho,·e it. Divide the tendon of the quaclriceps at the npper limit of 
the patella, turn thi s down, rut the fa tern \ ligaments and capsu le along 
the edges of the conclyles of the femur, fl ex the leg st rongly on the 
thigh, di vide the erueial ligaments, aud , as soon as the posteri or liga
ment of 'Yinslow is exposed, introduce a long knife and remO\·e the 
leg by rntting squarely through the soft tissnes at the back 0f the 
articulation. A cloth retractor i s now applied and a slice of bone 

rem<>Yed with the saw, leaving a smooth surface. Should the a rticular 
end of the femur be clfoeasecl, the section may be marle high enough 
to remO\·e this, prod ded the saw does not enter the mednll ary ranal. 
\Yilh the cutting-forceps ronnd off the sharp eclges of bone, tie the 
Yessp ls, and close the fl ap as in Fig. 266. 

Sec·ond ,lietl1od (Operation qf P rof. Stephen Smillt).-\\' itlt a large 
scalpel commence an incision about a n inch below the tnberele of the 
tibia, ancl cut to the bone ; carry it clown warcl and forward beyond the 
curve of the sicle of the leg, thence in"·anl and backward to the middle 
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}~,&. n~~j-;~~~~~im~.t~~~~~~o~~lht~. th~'d P~~:~~~f \~;;~l~~UJ1~~1u~~~~~~u~1:~~e~y ~cr~·C.Ani~~i~:e~~~i1s~;he~! 
,·cinandncne. 

of the leg, thence upward to the middle of the popliteal space; repeat 
this incision upon the opposite side; raise the flap, consisting of all the 
tissues, down to the bone until the articulation is reached, divide the 
ligaments, and remore the leg as in 
the previous operation (Fig. 274). 
The flap should be lifted from the 
patella, and this bone removed. 

"Care shonlrl be taken that the 
incision is inrlinecl moderately _for
ward down to the curve of the side 
of the leg, to secure ample covering 
for the conrlyles, and that upon the 
internal aspect it should have addi
tional fullness for the purpose of in
suring sufficient Jlap for the internal 
or larger comlyle '' (Smith).* 

•The method of Cnrden-nnmely, long nnterior skin-flnp, nnd the !'-!hort po-;terior skin and 
muscular Hap, mn<lo by tho long kaifc carried tLrough the joint-is inferior in every respect to 
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"\fter the flaps are stitched the drainage-tube makes its exit through 
the 11pper posterior angle of the wound. 

\\'hen in amputation near the knee the femur is the seat of osteo
myelitis, the indications are to thoroughly cleanse the canal by means of 

a long Yolkmann's spoon and irri
gate "'ith sublimate solution; intro
duce a long clminage-tube the full 
length of the canal and bring tbis out 
through the flap exactly in line with 
the axis of the canal (Fig. 275). 

In this way the danger of a high
er amputation is avoiclecl and a longer 
stLLmp secured. In two instances of 
amputation just abo,·e the knee, after 
exsection of this joint in which osteo
myelitis occurred in the femur, I car
ried on t this practice Ruccessfu lly. 

Irrigation through the tube should 
be practiced about the seventh day 

and every three or four clays after this, aucl the tube 
gradually shortened. 

Tldgli.-The method to be selec ted in amputations 
through the lower two thirds of the thigh will depend 
upon the size of the member at the point of election. 
In limbs of ordinary size, and particularly in emacirrted 
persons, the operation advised in the arm should be 
followed here. 

First .i!Ietliocl.- Make a circular incision through 
the skin and fascia, joinecl by a perpendicular cut on 
the lower extemal aspect of the limb. Dissect up the 
flap from the muscles, and didde all the remaining 
soft tissues squarely at the point or section of the 
bone. Suture the flap, and drain from the outer upper 
(a ucl, if necessary, lower) angle. 

Reconcl 11Ietlwd. - Below the line of sect ion through the femur, at a 
distance sufficient to fumish an ample flap, by a circular incision clivicle 
the integument down to the mnscles, allow tlw skin to retmct, and at the 
line of retraction divide the remaining soft tissues down to the bone. 

either of the foregoing operations. Carden recommended ~cetion tlirough the eondyles. 
Gritti introduced an ostcopi:l,.:tic modification m:i.king n. long rectangular skin -flap from 
the front of the knee nnd leg, which is up cl cepl.\'. liftin~ the pntellii in the flap. 
Behind, a short flap is made similar to that in C(mlcn's method. ~cction is m:'Hle through 
th e bone about an in <>h nhove the tip of the internal ('On<lylc. arnl th(' arti<'nllll' surfoee of the 
patella i:i then snwn off. This procedure nrny be bc,t arcompli"'hcd by gn1..,pi11 g the tiap with 
the left hand nncl stretching it o'·er the knuckle", so that tho nrtirnlar :;urfore of the patella. 
!ooh clircrtly upw:ml. where it is fixed quite immon1bly. .\~ the tfop,; arc aclju~tcd, the 
!!awn !o;nrforc of tlii~ hoiw i~ brought into rontnet with that of the frmur. ~nme operators 
~crurc it here hy tnrn .. fixing- with an irnry pin. The whole procedure is oot only difficult and 
tl·dio11 1:, Uut wl101\y unnecc~.;ar~-. 
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On the anterior and external aspect of the thigh, hy a perpendicular 
inciHion extending as high as the point of 8ection of the bone. didde 
e,·erythiug to the bone. ancl from the pel'ios1enrn, with a dry dissector, 
lift the solid flap. .Apply the cloth retractor ancl "'"" through the bone. 
As the stump is placed in an elevated position, with the thigh also 

abdnctetl and rotated outward, the drainage is naturally at the upper 
angle of the perpendicular incision. 

At tlie Hip Joillt.""-Disarticnlation at the hip joint is by far the 
most formidable in the list of amputations. In 1881 Prof. John Ash· 

* 1\t Bardstown, Ky .. in .August, 180G, Dr. \YaltC'r Brashear urnputated at the hip in a negro 
of on account of a sc\·ere frn<'lnrr of lh<' femur :rnd laceration of the 

sort parts. made. the mu!'clC:s dfridcd well below the hip joint. and the 
vessels secured as the operation progressed. Then a long-itudinal mch•ion nlong the outer ~ide of 
the limb exposl.'d the remainder o( the bone. which. lX'ing freed from its mu:scular attaclunrnl,;, 
was clbnrtiC'11latt•d at the :-.ocket (Pror. D. \Y. Ynncldl. .. Amrricnn Pr:tNitionC'r 1mrl Xew,..,·· l~flOJ. 

Dicffenbac·h's name hnc; been prominently a~sodat<'<l with this operation among ~urgC'om:, but 
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hurst, Jr., wrote: "The remornl of the lower limb at the coxo-femoral 
articulation may be properly regarded as the gravest operation that the 
surgeon is e,·er called upon to perform, and it is only within a compara
tively recent period that it has been acceptPd as a justifiable procedure. 
The most pressing risk is that of hmmorrhage." 

In 1890 I applied for the first time, and with success, in an amputation 
at the hip joint, the method which I hacl used more than a year previous 
in amputation at the shoulder joint. Since tliat date I have pedormecl 
the operation seven times, and it has been clone in a number of instances 
by other operators. The method is as follo"·s: 

The patient should be placed with the sarrnm resting upon the corner 
of the operating table, the sound limb and arms being wrapped with 
cotton batting and thoroughly protected from unnecessary loss of heat. 

The limb to be amputatecl should be emptied of blood by elerntion of 
the foot and by the application of the Esmarch band:1ge, commencing 
at the toes. Under certain ci rcumstances, the bandage can only be par
tially applied. " 'hen a tumor exists, or when septic infiltration is 
present, pressure shonld be exercised only to within five inches of the 
diseased portion for fea1· of clriYing the septic material into the Yessels. 
After in:juries with great destruction-crushing or irnlpefaction - one 
must generally trust to ele,·a ti on, as the Esmarch bandage can not 
always be appliPcl "'hile the member is eleYated, ancl before the Es
march is remo,·ed, lhe rnbber-tubing constrictor is applied. The object 
of thiR constriction is the absolute occlusion of e\•ery vessel above the 

DiC'fTl'nbnch cl id not take his dcgree in mC'dicinc until 1822. $ixtcen years nrter the pioneer Ken
tuckian hud performed his operation, which was the fir:;t hip-joint amputation in the l'nitecl Srates. 
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level of the hip joint, permitting the disarticu lation to he completed and 
the vessels secured without hremorrhago and before the tonrniqnet is 
removed. To prel'ent any possibility of the tonrniqnet slipping, I em-

Fw. :!7~.-Thc t1nmc1 i;howing the :soft pmt:i <li~M:ctcd from the I.lone und the cnp,,ulc cxpo~cJ. 

ploy two large steel needles or skewers, three sixteenths of an inch in 
diameter ancl ten inches long, one of which is introcltteecl one fourth of 
an inch below the anterior superior spine of the ilium ancl slightly to the 

F10. 27!1.-Ther.11111c, \\ith thcJisartil.:ulatiun<.>0111ph:tc. <.:011,.trictor~till inpo,,ition. 
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inner side of this prominence, and is made to tr:n·erse superficially for 
about three inches the muscles and fascia on the outer side of the hip, 
emerging on a level with the point of entmnce (fig. 277). The point of 
tbe se<"oncl needle is thrust through the skin aucl tendon of origin of 
the adductor long us muscle half an inch below the cmtch, tbe point 
emerging au inch below the tuber ischii. The points should be shielded 
at once with a !'Ork to prernnt injury to the hands of the operator. No 
vessels are enilang<>red by these skewers. A mat or compress of sterile 
gauze, about two inches thick ancl four inches square, is laid O\·er the 
femoral artery and Yein as they cross the brim of the pel,-is; o«er this a 
piece of stl'Oog white-rubber tubing, halI an inch in diameter when un
stretched and long enough when in position to go fi1·e or six times around 
the thigh, is now wound very tiglitly around and above tbe fixation 

Frn 2~0.-Theop<:rationcomplctcd 

needles and tied. If the Esmarcb bandage has been employed, it is now 
remo1·ed. Excepting the small quantity of blood between the limit of 
the Esmarch bandage and the const ricting tube, the extremity is blood
less and .will remain so. 

In the formation of the flaps, the surgeon must be guided by the con
dition of the parts within the field of operation. \\~h en permissible, the 
following method seems ideal : 

About six inches below the tourniquet a circular incision is made 
down to the muscles, and this is joined by a longituclinal incision com
mencing at the tomniqnet ancl passing over the trochanter major. A 
cuff that inC'ludes everything clown to the muscles is dissected off to near 
the Jere! of the trnchanter minor. At about this level, the remaining 
soft parts, togNher with the ,·essels, are c1ivi<led squarely clown to the 
bone by a circular cut (Fig. 278). At this stage of the operation thP cen-
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tral ends of the divided superficial and deep femoral veins as well as 
arteries are in plain ,·iew and should now be tied with good-sized catgut. 
This done, the disarticulation is rapidly completed by lifting the mus
cular insertions from the trochanters and digital fossa, keeping very close 

to the bone with knife or scissors and holding the soft parts away with 
retractors. The capsular ligament is now exposed and didded, and, by 
forcible elevation, adduction, and rotation of the femur, it is widely 
opened, the ligamenlum teres ruptured, and the raput femoris dislocated 
(Fig. 278). If properly conducted up to this point, not a drop of blood 
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has e caped except that which was in the limb below the constrictor 
when this was applied. The remaining vessels which require the liga
ture shonld now be soup;ht for and secured . They are, first, the saplieua 
rein, which, on account of its proximity to the main trunk, should be 
tied: the sciatic artery, which will be found nea r the stump of the 
sciatic ner\'e; the obturator, which is situated between the stump of the 

adductor brel'is and magnus, usually about halfwa y from the center of 
the shaft of tbe femur to the inner side of the thigh. the re,sel being on 
a level with the anterior surfal'e of the femur; the desce11di11g branches 
of the e.rll'l'l/(IZ circumj/e.r, two or three in number, usually found about 
an incl1 nncl a half outward and downward from the main femoral vessels 
beneath the rectns and in the substance of the rrnrreus and rnstus exter
nns. The descending branches of the intanal 1·irc1111~//e.1· are insignifi-
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cant and are usually found on the level of the femoral ,·essels in the sub
stance of the adductor longus and between it and the adductor bre1·is 
and pectineus (see Pig. 284). 

In tying the larger femoral ,·essels, I make it a rnle to dissect both 
the superficial and deep femoral stumps back from a half to three 
fourths of an inch so that I can apply the ligature behind any of their 
branches which may have been diviued close to their points of origin, 
and I do not hesitate to include the large Yeins in the same ligature in 

order to sal"e time. "'ith the vessels I have mentioned quickly sernred, 
there is i·eally no necessity for e,·en temporarily loosening the tourniquet. 
If the operator is not sure that he has found ancl 8ecurely placed the 
ligatures upon these larger vessels, it is a simple matter to loosen slowly 
the grasp of the tourniquet until the pulsation of the larger trunks is 
perceptible. No attention should be paid to the general oozing from the 
large muscular surfaces which have been divided. If e1·ery oozing point 
were ligatured, from half an hour to an hom· woul<l be consumed in 
securing a dry wonml in the majority of instances. In order to hasten 
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the operation and stop the oozing, I introduce a snug packing of sterile 
iocloform gauze ribbon into tbe caYity of the acetabulum aucl tbe space 
between the muscles from which the bone has been removed, leadng one 
encl of the ribbon to pass out between the Haps for tile purpose of its re
mo"al. With a long, lrnlf-currnd Hagedorn needle, armed with goocl
sizecl catgut, cleep sntureR are passed through the stumps of the didclecl 
muscles in such a way that large masses of muscle arc brought tightly 
together when these sutures are tiecl, taking two or three inches into the 

grasp of each suture. The needle is not passed in the proximity of the 
large vessels or the sciatic nen•e. This effectively and rapidly controls all 
oozing. Nothing remains but to close the flap with si lkworm-gut sutures, 
dry and cleanse it ofl' thoroughly, seal it with colloclion in its entire ex
tent to prevent any infection from the genital 01· anal region, apply a 
large, loose dressing of iodoform ancl then sterile gauze, and a tight band
age over the first light dressing. The pins are then remo,·ecl and the 
remainder of the dressing completed. Preliminary pressure of the light 
dressing pryJ'ents oozing and the wound remains dry. 
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'Vhen, from destrnction of the parts, by accident or disease, or by 
the proi,:imity of a neoplasm, this ideal method is not practicable, any 
modification may be employed, preference being given to the incision 
which keeps farthest from the tumor and gives the healthiest tlaps. 
'Vhen there i not sufficient material to cover the stump, it is even safer 
to err on the side of an unclosed wound and trust to granulation or 
grafting for ultimate closure. 

In the first two operations I did, I divided the femur on a line with 
the incision through the muscles, tying the vessels, removing the tourni
quet, and then dissecting out the npper fragment of the femur. I found 
it exceedingly difficult to disarticulate the head of the bone, and, at the 
suggestion of the late Dr. J. B. Uurdock, of Pittsburgh, Pa., who wit
nessed the operation, I haYe since left the femur intact in order to facili
tate tJ:ie disarticulation. 

Reduced from life ~izc. 1, Fern· 
21 Great ~ciatic nen·e, urter~· , nnd 

In regard to the steel pins, Prof. Deaver, of Philadelphia, Pa., has 
held the rubber tourniqnet in place without the pins, substituting a tight 
strip of roller bandage underneath the tube in front and behind, an 
assistant making strong h·action upward. 

Prof. Emory Lanphear, of St. Louis, )fo., sucreeded in doing the 
operation with only one, the oncer pin, in position. 
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The Jixation pins are not expensive, can easily be obtained in any 
part of the country, aud they obviate eYery d sk of hmmorrhage. I see 
no reason for failingoto employ them as directPd. 

I have the histories of sixty-nine cases of amputation at the hip joint 
in which this method of controlling hremorrhage was employed. There 
were Jift)'-"ix males and thirteen females, of which eleven died, a death 
rate of 15·9 per cent. 

Dr. John F. Erdmann, in the" Annals of Surge1·y," Septemher, 1895, 
says that from January, 1884, to January , 1895, there were eighteen hip
joint amputations done in Bellevue, Roosevelt, St. Luke's, i\fount Sinai, 
Chambers Street, German, and Presbyterian Hospitals, with eight deaths, 
a mortality of 4J,-4 per cent. If from this list are eliminated se,·en cases 
done by my method-all of which recm-ered- it leaves tbe mortality 
ratio by other methods in the hospitals of New York 72 ·7 per cent. 

I would not imply that such a death rate as this woukl follow any 
other method or operation, for I know that in the hands of careful and 
thorough operators much better rnsults would follow. I need cite no 
more than the brilliant results of Estes, of Bethlehem, Pa. , in his series 
of sncressfnl cases, chiefly after accident and done by tying all bleeding 
points as the dissection was carried on, of i\Icl3nrney, with abdominal 
section ancl direct digital compression of the aorta, and Tilden Brown, 
with his ingenious clamp, etc. But I insist that this method of ba~mo
stasis is so simple, so safe, so unhersally applicable, that it remorns 
from the operation every possible element of danger as far as lucmor
rhage is concerned. 

Op~rator. 

1 John A. \\'velh, 
NewYoik. 

l•'cb .. 
1890 

3!1 ;::: .. Osle:::::-.~:. :~:~
1

:-IAL foL OJ:::_~;~~:: Icmuc was 
crcd. divided ill ]e\'el of Jc:;scrtro

dullllcr: ~1xtce n do.rs Inter 
headofthcbonc ";asenu
clentcd. 

Feb., ~·I .Mnle. Xeurosnrcomaof Rccov- '!'he tumor of the ncn·e wa~ex-
18!JO I internnlpopli-

1 

ere<L tir.p11ted in Fehruarv, 18f.>8; 
teal ucne. rc('urrcd. ancl limb lvn" urn

pulnted at lower third or 
tl11gh in OC'tol.>er. 18H8: re
<:urreclngnin.nnclnmputation 
at hip joint was performed. 

3 John,\.W\•cth. 
New York. 

1802 17 F e- Osteosarcomn of Breo,·- .Amputation through lower 

4 John A. W yeth, Xov., 
New York. 1893 

5 1.lohn A. Wyet h. Aug .. 
New York. !8!.l4 

mnl e.
1 {:~;~~ =:~~':f 1~~~ cred. ~~~~i~Ca~{:1:~;~n;~r.~.';·~:i~ 

Currence Ill 

28 i\lnl e. l r1i~1:::~;sca~;p- ~~~~'.'- Tl~),;1;;~::r ~·~,,:o ;~;;,~~Y th~; 
force could not break them 
upart, l'C'(juiring a chisel ~rnd 

rn i\Jalc. Sarcoma or low('r Oicd. B:!:;•i';:l1~~·;1n·~~~c~~)~~~~i~~~ 1~:1\ 
lh;,c1 or re- r~i;:~~~;',~,~!Ja :,;~;~;;:~:~~ 

j?c>on in whose charge 1 hnd 
left thC' cu~e injected two 

c::~tst 1~: ',~~~ i;~ ~it~l'i!~' u;~~~y 
hours nftC'ropcmtion. 
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01>t'rutor 

6 John.\.Wyeth, 
.New York. 

7 John A. Wyeth, 
New York. 

Operation by 
J. A. Bodine. 

8 Sam. n. Pinker
ton. 

9 Sam. JI. Pinker
ton, Salt Lake 

Citv. 

A T.EXT-BOOK OK SURGERY. 

Diagno-;is I lksult 

fff t. ~: ~::::: i~~~~~~::::: :: :~~~~:: ~~:i~i~~.:;;;;;;, ~~::::::g:: 
1892 17 iialc.Tubereulous o..I l{ecov-

titisollcmur. ered. 
1892 10 Male. Tuberculous os- Reco,·-

titisol femur. crcd. 

10 Sam. n. Pinker- 1892 
ton, Salt Lake 

42 .\fale.gxtensi\"Cnccro- Reco\"-
sisof femur. ere<l. 

Cit.v. 
11 Sam. H. Pinker

ton, Salt Lake 
City. 

12 Sam. li. l>inkcr
ton. 

13 Sam. Tl. Pinker
ton. 

1892 43 Male. Exteni;;:i,·e necro- Died. Den.th twch•e hours after oprr-
i;;:is of femur. tion from shock; nohremor

rhnge. 
1802 17 :\lalefstitisof femur. i;~~~t 

shot fractm·e 
of femur. 

1892 '.\[ale.

1

Com_pound com- Died. Two hours after operation, 
mmuletl gun- I death from shock. 

14 t.'}\,trt·~rt} ~89i' )'"''(oi:~!;~\~fff~'~'; ~~~<l~-
15 A. :M. Phelps. 1892 ~ale. Ot:tcomyelitis ofl Died. Death from exh. au~tion tweh·e 

I 

entirefemur. hoursnfteropcrntion:con· 
dition of patient so bad thnt 
operationcontra-advisecl.but 
performed at urgent reque..;t. 
of parents. 

16 A. l\L Phelps. 1891 55 :\£ale.

1

._ 0steosarco.11rn.

1 

Hcco,·-
crcd. 

17 A. :\I. Phelps. 1895 16 i\Iale. Osteosurcorna of Recov-
knee. ercd. 

18 A. l\T. Phelps. Male.1 0.steomycliti~ . ~~~~~--

19 Emory ];anphcnr. 1800 :\lale.

1
0::;tcom~·clitis ofl Hccov- ··Wyeth's bl.oodless method, by 

femur. ert:'d. which failure to control 
Jw~morrhnge seems to me to 

20 Emory Lanphear. 1802 15 ;\fale. 0:-<tcomyeliti::; of Hcco,·- be impossible." 
femui-. ercd. 

21 Emory Lanphcnr. 1803 28 ;\Ia\e.
1

0:-; teomyclitis ofl Bccov-

22 Emory Lanphear. 1802 28 n~:i-e.1 0,~~~;~~.,~!ti·~~: l~i~~;_ 1 

::~~ve. >Clat1cl 
23 U. 0. Walker. 1802 14 ;\fule.

1

0:-teosureoma. Heco,·- ·We have in thisa.safearnl re--
t•red. liable nwthod !orcontrol\in~ 

h1cmorrhng_c whic~1, iu rny 
juUgmcnt, 1ssupcnorto any 
yetotfcr('cl." 24 fl. 0. \Yalkcr. 1803 21 ;\falc.

1

Chronic hip- Rcco,·-
joint cli~c11sc. cn:-d. 

25 11. 0. Walk('r. 1803 young man. Chronic hip-I Died. Dcnlh from exhau;;.tion in four 
26 C. B. Nancred('. Xov., 32 .\lnlc. 0~1~~~~1~~~~~· Rccov- hour~; no h;emorrhuge. 

18fJ2 ered. :: ~~h:· =a~:::::: ::~~ :~ ;\:,:l_c. ~:!:~~~~~·-:l:~:a:.:I ::;:!·~:~ I 
20 .John B. Dea\"el' 18!)3 20 ~;::~: Os\~~~~;~lilis of 1{~;~~-

fcmur. l'recl. 
30 J. Ewing :'tlt!lll'~. JK!)2 10 .\I ale. Chronic o~lco11r-' Hrr0\"-

31 A. K Mall O<' k. 1892 30 ilulc. l'l:;~;1~: ~~~~~;- !~~~~;._ 01;~\~~~;~. lasted thirty-five 
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Operator. Ding"oosis Result. 

32 H. l.J. Swa11. lti92 I!) 1~!Chronic ostcoar- Reco,--
mule. thritisof hip. er('d. 

33 G. A. Baxter. 1891 Vi :Ualc. Hailrond pulpc- Dil'd, Pn.ticnt rnllicd well; four hours 
faction of Inter rai:-ed himself in bed to 
right foot, leg, reach a glass o( water. and 
and left lower instantly expired. No bleed-
cxtremit \· as inguCtcropcration. 
high as u1iddle 

34 W. B. ,John~ton. 1892 39 '.\[ale. R~l~c,~tl~oit0j,1u110~~.-- DiC'd. Dcat.h ninety hours after oper-
.. ... .. allon!romshocknndexhnus-

erextrcmityas tion. "There was not one 
higha.smicldle drop of arterial blood, and 

of thigh. ~;~~1 1th!li1~11~~c~~~~t~~si~:.i,~g 
35 .I. D. 'l'liomas. 1891 18 l\Jalc. Femoral "esscls Died. Grent hiemorrhngc from the 

divided in nccidenl. On seventh day 

Scarpa's lrian- ~~~;tli l/i';!.~~'.}~·ix t\111~fi~!af~~~r'. f;~~~{i;i1~;t~~ No bleedin"g alter operation. 
pending gan
grene. 

3G Wm. F .. Fluhrcr. )lay, 18 Fe- Osteosarcoma or Hccov- "As little blood was Jost as in 
1890 mnfo. femur. ere<l. un ordinary amputation at 

37 Chnrlesi\Ic13ur-
ncy. 

38 Frank llartley. 

30 ;\lcrrill Ricketts. 

40 C'.A. While. 

41 \\",W.K('cn. 

)[11.y, 
1sno 

34 i\lale.Osleosarcoma. 

Mm'., 26 F'e- Ostco::i;nrcoma. 
1892 male. 
Feb., 23 Fe- Osteos11rcoma. 
1893 male. 
)fa\', 23 l\falc.Ostcosa rcoma 

~:~•
1

, 1 30 I''•· Osteo»ucoma. 
1892 mnlc. 

42 )1. ,J. Ahc>rn. 1892 )lale.O-.teosarro111n. 

43 J.B. )[urdoch. 

44 J. :McFadden 

I Gaston. 

Feb .. 
1892 

Nov., 
1800 

17 .\lnlc.O.:.tcosurcoma 

;\fale.IOstcosarcoma. 

4.5 .\.J.)rct'o.sh. 1892 27 ;\lalc.O,,tco:::al'cmnu. 

:ua1e.JO.steo~arc0ma. 46 P. W. Pndmm. I Oct., 
1803 

I 

the middle or the thigh." 
Hero"- "Xoothcrappliance that had 
cred. been suggested for the pur

JlO::-'C could in nny way com-

Rcco\·
cred. 

b~~\~,';.e!~!!'.~?' with that; of 

RecoY- "The operation was entirely 
creel. bloodless." 

Jtccov· Patient. was up and about after 
ered. operaliun.butonthetwent.y-

scvcnth day was Seized with 
pn0umoniu, and died five 
dnyslatcr. 

RecO\·- P11tit•11t flvc months pregnant 
crcd. at. time of operation. ·•It. 

wasre~l'\'CdfornnAmcrican 
surgeon todevi:-ewhntisun
doublcdly the best. method. 
trnd in fact.which I think we 
cannowcnlltheonlymethod. 
of lia'm~stasi.sinnmputalion 
atthelupjomt." 

l{cCO\' · 

cred. 
Died. r>enlh from :-hock twenty-two 

hours nftcr operation. "l 
belie\·ethis method to be the 
be~t, and the one de~tined lo 
:-upcr~de all other methods 
for the tcmpo1ary arrest of 

Died. n~~~,l~no~~~in1~\· ~nty-:;ixth day 

Rcc0v
ered. 

RecO \'
ere<l. 

from septica.'miu. "There 
wns absolutely no trouble 
from h:l'tnOrl'h11g-e,:rndlfecl 
satisfied thnt with this pro
cess nil bleeding maybe pre
vented in ampulation at the 
hip joint." 
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Operator Date Age I Su I 01ag11os1s Hesuh Hemark& 

47 J :\1 llollO\\ll) 1~127 'Inle Osteosarcoma Heco\- Patient v.as discharged from 

''ent to his home &distance 
of se'cnty miles. on the 
twelfth day 

I 

1892 ered hospital on tenth da, and 

48 R T '.\!orris, April, 19 Male ' Tumor" of Du~d Died cleHn du,•s after opera-
Texns 1894 thigh t1on !rom lubcrculnrpcruo-

~i~·~~~1~ii~~:i:L:~'~t~ ~E~[i 
ticed t hat the limb was not. 
completely e~sai1guinated, 
nnd the tourniq uet was re
tightencd, aft.cl' which no 
bleeding resulted.'' 

49 n. II. Vinke. Aug., 16 Fe- Sarcoma of Recov- Used crutches in sc\•en weeks. 
189.J male. thigh. cred. · ·Ab~lutclynoJo:;sofblood. 

There is probably no method 
which commends itself for 

:~~:~~:~;11:5 '\~~~·e:~~:~i\·ene~~ 
50 J. S. Horsley. Oct., 36 )tale, Recurring sar- Reco,·- ·· r::o more blood· '~as lost than 

1894 ne- cmna of re- cred. 111 an amputation ~hrougb 
gro. mur. the thigh. It remained for 

Dr. \Yycthtosoper!ectthese 
methods as to make this am-

fe~~·~~~~d~r~~~~_cally a blood-
51 George W. ~liel. Xov., 41 l\lale. Osteosarcoma of Recov- ··A very AAtisCactory means of 

1894 thigh. crcd. controllin~ bremorrhage.·• 
52 F. Tilden Brown. Dec., .22 .Male. Osteosarcoma of Recov- "ll:~mo:-;tnt1c effect all that 

1894 triceps fem- ered. could be desired." 
oris. 

5:3 8. B. Fowler. 1890 54. Male. Traumatic oste- Rccov- Recovery without suppuration: 
itis of femur: creel no ha:'morrhage. Patient 
bedridden for now lh·ing (1896). 
fiftecnyenrs. 

54 Robert Weir. Jan., ;\Lale. Sarcoma of fc- Recov- No recurrence up to February, 
1895 mur. crell. 1896. 

55 F. W. Murray. June, 18 1\lale.Sarcoma of fe- Heco,•- Pinswerebymistaketoosmall; 
1894 mur. ered. they bent and caused slight 

hremorrhnge. 
56 C. K. Briddon. June, 23 Male. Sarcoma of Ce- lfoco,·- ·1 So little blood was Jost that 

1894 mur. cred. ~~~fln.f ;~~~t sl!~k~~ scarcely 

5; W. 'r. Bull. ~1,w. 5 Fe- IO<teo,arcoma of Reco•·- 1Prim11ry union; time of opera-

:: :~:~~:!~~l:: !:~:. 50 ~:::. \:::::,::::::::::: ~i1~:: l.::~n~:.~,r::r:::::l:~sno blood 
Wrighl. 1896 nc- ered. Temperature 103 F. and 

,A"ro. pulse 120 before operation. 
60 A. Schaclrncr. 1$9.3 55 ~lal('. Fracture of fo- Heco,·- · FirsL dr<'ssing six days after 

mur; gan- creel operation. 

Gl H. II. Grant. 1895 33 Fe- Ul~~c~~~ma with RcCO\'- Enormou~ chondroma with 

male. ~l~~~~;·;~~\g,~ s ered. g2~::;:~~ili~;g~;1~~~;i~ 
utes: blood\es.s 'except for 
some. oozing. ·· Me_thod leaves 
nothmg to be desired." 

62 Daniel Strock. 1894 35 Male. Limb pulpefied. Dietl. Railwn,y crush: limb pu~pefied. 
inC'lmling- upper third or 
thigh: hremorrhai?e entirely 
c·onlrolled: patient died or 

I 

~~<~;(': ~~f.~!i~ro~!ero111~~!0it~L 
63 W. H. Stewart. 1895 35 ~fa.le. Sarcomn. Rceov- Was well ~ovembcr 19, lg96. 

ered. 
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Qpernwr Age Sex. 1 Diagnosis Result.1 

64 Eugene Boii;c. lH95 21 

65 D. C. Uawley. 1896 21 

Fe- ~arcoma. 
male. 

RcCO\'- No lo~ ... or blood; vc,,.-;els nearly 
ered. all til·d l>efore Lub111gwn.s re

mo,·cd. "i\letholi of ampu
tation h; all thaL could be 
desired." 

i\lule. Sarcoma left re- Rl'COV- No blood wn~ lo.c:t. Patient in 
mur, extend- cn:!d. bad condition at time of 
ing to within operation; fracturcatfemur 

{~~~b~;~{~~~ or t1i~~;~~·l(1;~~~ .. ~ro;[ a1~1~!~~~~: 
rhngc perfect." 

(j(j r ... !J. Shropshire. 1895 20 i\lnlc. SarC?!Ull IO\~'Cl'I Recov- Operation 1lone in thirty min-
nc- m1dllle third ercd. ut cs : uot. over one ouuce of 
gro. of left thigh. blood wns lost. l'atient. Jcfl .. 

hm-piU1.l in two weeks. Liv
ing and well October, 1896. 

67 Howard Lilien- 1896 1G :\l ale. Chondro- snrco- Rccov- •Your melhocl was employed 
tlrnl. ma from lro- creJ. lomygrcalsatisfaction." 

e;hantcr down. 
68 \\', W. \ 'an 1896 13 ZIIule. Ostcomyeliti:;. I Rcco,·- Destruction of soft parts o[ 

Ar,..dale. creel thig-h. with suppuratiYe in
fection: patient was ex
trcmclyseptic. 

69 T. D. Rushmore. 1896 14 Fe- Sarcoma or fe- HCCO\'-
mule. mur. cred. 

An analysis of the~e sixty-nine cases as lo the emcicncy flf this method of controlling hremor
rbagc shows that it was per!cctly sati~foclorr in C\'ery instance but two: 

In Dr. l\lorris's c:a~c the first incision in the skin demonstrated that. the cornstriction was not 
tight enough. This was corrected and the operation completed without l>lecding. 

Jn Dr. ZIIurru.y's cuse the pins were not o[ sutncient strength and yielded lo the pressure, 
causing ~light hremorrhagc. 

Or the eleven fatal cases, the bad suffered extensh·c inju ry with ha•mo1Thuge, and wern pro
foundly in shock owing to pulpcfaclion of the limb and Jo:.-;sof bloot.I. 

In Dr. Baxter's case there was pulpcfaction of the right foot and leg and or the entire left 

lower extremity as high as the middle o[ the thigh. 
Jn Dr. Johnston's case the lower extremit~· was pulpcficd as high ns the middle of t he thigh. 
In Dr. Thomas's car-;c the fcmor11l artery bad been didJed in ~c1uva's spaC'e and the hremor

rhage had been very profuse and prostrnting. 
In Dr. Strock's case the limb was pulpefied in a railway crush us high a,.. the upper third of 

the thigh. 
Dr. Pinkerton's ca"e wn...s one of compound comminuted gunshot frac:ture, the patient dying 

of ~hock. 
The foe-tor in 1hc ... c fatnl cno;es was hremorrhage before operation. bnt none OC'<.!nrrcd during or 

aher the proef'durc. In none was emplored the preeautionury injection into the ,·eins or normal 
snit solution nt 110° F' .. which :.hould be done prior to operation in c,·ery c:usc in which shock has 

been wholly or in goocl part caused by hmmorrhagc. 
or the other fatal case!<, Dr. )lurdock's died from shock twenty-two hour.s after the operation, 

as there wm; no other pMsible cause of death. Dr. Pinkerton'::; cn~c or nccro!iis of the frmur died 
in shock tweh·e hour;; 11ftcr the opcn~tion. 'l'hcre was no ha•morrhngc. Dr. Ga!'ton's c:isc died on 

the twenty-sixth dar after the operation from septiccnnia. Or. Phelps'~ cnsc of ostcomyelitis was 
\'cry much cxhziustcd from prolonged sepsis, and died hours nftcr the operation. Dr. 
\\'nlkrr 's case was n. similar one of chronic hip died four hours alter the 
operntion. Dr. Morris's cn~e died eleven days ufter the opemtion from tubercular peritoniti~. as 

dernonslrfltC'dnttheautopsy. 
~ly own fatal ('asc died pnrtly from shock. ret after the operation he was in better ('Onclitioa 

lhan nnr of my othrr p1ltient~. TwC'nty-six hours later. while I was absent from the C'ity, my 
a.."sh•tant, for what h<.' took to be <;ymptorns or f-hoek eoming on. injCC't<'d two pints oC hot saline 
!'nlution. This patient hns lost no bloocl. The qunntity of blood forced out of the limb into the 

tnmk inn patient otherwi,:c plethoric threw more work upon the hcMt than it could accomplish. 
ln the forty ('fi..."C's of sarC'om:~ for which amputation was done there werC' four den.ths-10 per 

<:cnt; in the twenty-two ca.)es of inflammatory bone disease, three de:lths-13·0 per cent. 
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The method of amputation at the hip joint just girnn has been tried 
for a sufficient number of times and by operators of varying experi
ence to determine the success of the method. If for any reason it can 
not be applied, I would recommencl the method of Estes, of gradual 
dissection, tying the vessels as the operation proceeds, making digital 
compression over the pubic rim when the femoml vessels are divided 
until they are secured. The method of opening the abdominal cavity 
to permit the introduction of two or more fingers to make digital com
pression of the aorta is not, under ordinary conditions, a justifiable 
operation. 

As an indication of the low mortality rate after amputations done by 
an experienced operator by modern surgical methods, the statistics of 
Dr. Estes are of great value: Of 307 single major amputations, 27 died, 
or 8 ·79 per cent, and these include 13 fatal cases which were in exceed
ingly grave condition at the time of operation. In the last period of 
six years, in which precautionary measures were carried out to pre,·ent 
hmmorrhage and the operation deferred until the condition of acute 
anremia was somewhat relieved, there were 180 single major amputations 
and only five deaths, or 2·77 per cent mortality, including six hip-joint 
amputations. 

Dr. John F. Erdmann, of New York, in the ".\nnals of Surgery," 
September, 1895, gives 703 amputations done in Bellevue, New York, 
Roosevelt, St. Luke's, l\Iount Sinai, Chambers Street, German, and Pres
byterian Ilospitals between 1884 and 1894, with 109 deaths-15·5 per 
cent-including among these 18 hip-joint amputations with 8 deaths-
4.J,-4 per cent ; shoulder amputations, 24 cases with 6 deaths-25 per 
cent. 

1884 lo 1889 . .. 
1889 to 18!.14 

1884 lo 1889 .... 
1889 to l 894 .. 

47 
20 

Amputntions 

34 
3,j 

114 
Ii i 

·j:4 

is is:o 
6 25·0 
5 7·8 

19 12·0 
G J3·0 

48 21·5 
8 4-1•4 

--1 
12 4~ 25·5 
4 58 20·0 

Jn 
fl 

JG 
14 
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The following tables, from Asbburst's Surirery, are given to show the 
diminished ratio of mortality between the method of to-day and that of 
thirty years ago: 

I. Sum11ut1·y of Seventy-one Cases of Hip-Joint Amputation for Injury in Civil 
Prnctice by Olcl Methods. 

Primar\' ...... ..... . 25 31 80·6 
lnt erm(·diatc .. . • " 7 12 5A·3 

W~~:;~~~~~~~iiO~- Of .thigh· ~L~,;;,;:: .. 
);ot ~1ntcd ... 

Total numbero£cu..o:es .... 

:: : : :I ~ ~ 
.. • ••••• ~~:::~ 4~ 

11 G-l·5 
;) 20·0 

12 fi6·6 

" GG·l 

II. Summary of Ttl'O Hundred and Sei:enfy-si:J..· Cases of Hip-Joint Amvutation 
for Disease by Olcl Methocls. 

J~~11:~~~1~~~;~1i~~r 0~n{~i~~i~1~~-.~i;. ~: : .. 
Total number of cases 

~~;~,' 1~ u,::?,;~r I To<al ~~;~~·z 
• 136 05 14 24r:i 41•1 

20 10 1 31 3:.J·3 ------
•. 1.16 105 15 276 .t0·2 

17 



CHAPTER XIII. 

SURGE!ff OF TUE LY~[Pl!AT!C \'ESSET"S AND GLANDS, VEINS AND 

ARTERIES. 

THE pathology of the lymphatic vessels closely resembles that of the 
,·eins, with which they are intimately associated. The history of the two 
systems is practically identical. One essential point of difference having 
a pathological si!!nificance is that the lymphatic vessels are closed tuhes, 
since at rnrying intervals in their route to the center each trunk breaks 
up into smaller branches unril they encl in capillaries in the substance of 
a lymphatic gland. It is believed that there is no direct communication 
between the afferent and efferent ,·essf'ls in these glands. It follows that 
infectious material passing into these vessels can not rapidly enter the 
systemic circulation. Each gland is a sieve which retards and often 
arrests its progress and modifies its effect. \Yith the veins, howerer, 
there is no resistance to rapid, direct systemic infection, often with wide
spread metastases. 

Lympllangitis means an infection of all the structures which make 
up the wall of a lymph-carrying vessf'l. The endothelial lining, the 
mnscnlar and connective tissues are alike involved. Hyper.-emia and 
cell proliferation occur, and there may be coagulation of the lymph and 
occlusion of the ducts. Should the oqrnnism he p~-o~enic in character, 
suppuration is present. Pltlegmon of the fingers resulting from pyogenic 
infection, so frequently met with (especially in careless surgery), is a 
type of snppuraci,·e lymphangitis, while that variety which results from 
infection with the Streptococcus erysipelatis is a typical non-suppu
rative lymphangi1is. Inflammation of the lymph ducts is rarely of trau
matic origin, and while inflammatory changes evidently result from an 
injury, as a blow upon the skin which l.iruises the part, yet this form of 
non-infective intlammation rarely comes to thf' notice or care of the sur
geon. It is the infecthe lymph~ngitis which is or great surgical impor. 
tance. 

The symptoms of acute infective lympliangitis, wl1ile varying in 
intensity proportionate to the virulence of the infection and the con
dition of the tissues infected (normal or diminished resistance), are the 
same in essential features in e'·ery case. Following an inoculation 
"ith any septic matter, within a few honrs there is a sense of uneasi
ness and burning in the immediate vicinity of the wound. Pain is not 
usually sererf' until the s"·elJing is well marked. At the encl of from 
twenty-four to thirty-six hours the injection of the superficial >essels 

234 
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which leacl from the local infiammation toward the center may be recog
nized. 1'hese red lines give a peculiar sensation to the touch. ·while 
the outline of the vessel can rarely be made out by palpation, there 
is often an appreciable thickening and tension in the tissues immedi
ately over and around it. Pain is present in some instances, while in 
others even direct and strong pressure causes little or no disturbance. 
When the nearest gland or plexus is reached by the inflammatory pro
cess, by pressure upon these a sharp sense of pain is experienced. The 
febril e moYement, which may ensne within twenty-four hours, though 
usually not well marked at this early period, is generally introduced by 
a chill or a series of chilly sensations, characterized by pallor and the 
"pickeu-goose" roughness of the skin. 'l'he temperature rises rapidl y 
above the normal, aud may reach a high degree. Nansea, vomiting, 
delirium, and the traiu of ·symptoms which accompany septicmmia may 
follow; but this is, fortunately, the exception. If the conditions are 
unf:worable to the progrnss of the disease, the temperature declines 
gradually, resolu tion occurs, and the symptoms of inflammation dis
appear in from one to two weeks. 

In the diagnosis of lymphangitis it is well to bear in mind that in 
phlebitis the lines of red discoloration are "ider tlrn n in the di sease 
untle1· consideration, that there is a more general condition of rndema, 
that the lines of inflammation follow well-known and appreciable veins, 
that these veins are very painful to pressure, a nd that they are easily 
recognized as hard, semi-elastic. knotty cords. 

The treatment of acute infective lymplrnngitis is local and general. 
Cold applications in the early stages are preferabl e, and, in general, more 
agreeable to the patient. An ice bag, colcl rubber coil , or cold cloths 
will suffice. The part affected should be kept in perfect repose. The 
point of infection should be freely incised, and hot aseptic poultices 
applied, in order to induce suppuration and to favor the discharge of 
pus. If the infection is evidently tmveliug along the lymphatics, any 
points of induration should be incisecl or punctured , in order to give vent 
to septic matter. If complica ted with general cellulitis and great ten
sion, parallel incisions should be made to prevent gangrene. I t is 
important to regulate the alimentary apparatus and to support the 
patient's tissues with the best nourishment, pure air, and cheerful sur
roundings. 

Subarute or chronic infective lymplian gitis is associated "i th general 
systemi c illfection, as in syphllis and tuberculosis. 

Adenitis (inflammation of the lymphatic glands) always exists with 
infective lymphangiti s. In acute infective adenitis the inflammatory 
changes go on with extreme rapidity. The cells of the reticulum and 
enc1 othelia proliferate rnpidl y, and tbe presence of pyogenic organisms, 
with their well-known property of liquefy ing the tissues, produces sup
puration. The necrosis of tissue is facilitated by the great pressure 
which rapid cell proliferation causes within the non-elastic, resisting cap
sule of the gland. 

The symptoins are a sense of soreness and tension, sharp throbbing 
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pain, increased on slight pressure, swelling, and redness of the snper
jacent skin. The suppuration commences in the center of the gland, and 
gmdnally extends umil the tissues around are inrnlved. The constitu
tional symptoms are similar to those given in lymphangitis. If the in
tlammatory process be of the Sllbacute form. the enlargement is more 
gradual, and pain anll the other symptoms of acllte adenilis are absent. 
Later in the history of this process fatty and caseous degenerations may 
occur, ending in resolntion. In chronic adenitis the tumors are more 
solid and firmer to the tollch, since the enlargement is due in greater 
part to the proliferntion and hyperplasia of the connective-tissue stroma. 

1n the treatment of acute adenitis perfec.t quiet m nst be enforced. 
Local applications al'e indicated as in lymphangitis. If suppuration is 
evident, early incision is indicated. Preqnently one after another of the 
i,lands in a gl'Onp breaks clown in the process of suppuration, forming 
sinuses which undermine the neighboring tissues, when it is neeessary 
to lay each abscess open freely and scrape out every particle of diseased 
tissue witb a Volkmann's spoon. Thus treated, the wound should be 
packed with sterile gauze, and treated as an open wotmcl throughout. 
If reco,·ery does not follow, a thorough dissection should remove the 
diseased glands. 

Tuberculrms aclenitis is not only one of the most important forms of 
lymphangitis, but a lesion scarcely second to any in the domain of s1u
gery, since it is an exceedingly frequent form of tuberculosis, ultimately 
encling fatally in all cases, and requiring for its i·elief a timely and thor
ough surgical extirpation. \Vhile it may be met with in any part of the 
body, it is vastly more frequent in the glands of the neck beneath the 
jaw and in the chain of lymphatics following the deep jugular vein. The 
bacillus tuberculosis, as already given, finds an entrance to the lym
phatic channels through an abrasion of the buccal cavity or face, and trav
els along these channels, producing a mild form of lympbangitis, whirh 
rarely attracts the attention of the patient until the germs, rPaching the 
substance of the gland, find their progress arrested and conditions suit
able for development. They immediately prt>cipitate an intlammatory 
process of mild type, in which all the cells of the gland take part, pro
dncinp:, as gi1·en in the chapter on tuberculosis," giant cells," epithelioid 
anll the so-called lymphoid cells. In a short while the organisms in 
the center of the Yarious nodules perish for lark of food, the younger 
gennations growing in the periphery of the intlamed area until the 
capsnle of the gland itself is attacked, leaving in the nodules. whirh 
undergo caseous degeneration, the spores of tnbercnlosis. l'hese may 
lie dormant for a long period and reproduce the disPase wlien the 
capsule ruptures and favornble conditions are fonncl f0t· their prolifera
tion. Occasiona.11.v the process may arrest itseH before the capsule is 
ill\·olved, Ol" until the investing membrane beconws so thickened and 
inclurated that no exit can be found for their fnrtber march. At times 
these undergo calrareous degt>neration in the effort to include the infect
ing organisms. "'hen mixed infection orrurs. an ncnte inflammation 
and suppuration is established with all the symptoms of acute aclenitis. 
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The symptoms of tubercnlar adenitis are a grad nal antl persistent enlarge
ment of the lymphatic glands, directly in line of that part of the body ex
posed to infection, usually, as stared, in the neck. I ha,·e met with 
tubercular in[ection of the mammary g land. thrnugh the nipples in 
which tlw pectoral lymphatic glands were first involved . They may he 
slightly tender on pressure ; more frequentl y do not give pain on touch 
unless pyogenic infection has occurred, when they a l'e exquisitely sensi
tive. The treatment demands early and thoroug h extirpation; and, in 
the present light of science, the obligat.ion of the surgeon can he consden
tiously c1ischal'ged only by advising this. 

The adenitis of syphilis is clue in like manner to a subacute inttamma
tory process in which the so-called lymphoid cell s predominate. It 
does not requfre Sttrgical interference, but disappears with the proper 
treatment of the constitutional disease. 

In addition to the simple enlargement of the lymphatic glands clue 
to pyogenic infection (simple infectious lymphoma), tuberculai· and 
syphilitic lymphomata, and lymphosarcoma, there are t\YO interesting 
and rather obscure ,-arieties which may be classifietl as leura:mic lympho
ma(" Hodgkin's disease") and malignant lymphoma (Billroth's disease). 
By some writers these two diseases are considered identical, and it is 
difficult to differentiate them by a microscopical study of tl1e glands in
v<Jlred, but there are cettain clinical features which sepa rate them widely 
enough ro justify the classification above gi\'en. 

In Hodgkin's disease, as in BiJlroth's, young adults from twelve to 
twenty-five years of age are most f'requent'ly affected . The glands in any 
part of tbe body may be the seat of lesion in Hodgkin's disease, and 
from the beginning point of invasion, as a rul e, the lymphatic glands of 
the entire body are progressively involved. The skin becomes pale and 
waxy, the spleen enlarged, various lymphatic nodules become closely 
mel'gecl together without inttammation, and lymphatic tissne metastases 
occur in the spleen, lungs, liver , and other organs. '!'he red blood disks 
are greatly c1iminishec1, and there is not only a comparat i,·e but an ac
tual increase in the numbel' of leucocytes. There is no pain except that 
due to pressure. 

In Billrotb's disease the lymphatic glands of the neck are, as a rule, 
alone in voh•ec1. Occasionallv those of the axilla harn been seen to be 
affected coincident with tho;e of the neck ; bnt even in these cases the 
disease is limited to thi s region and differs from Tloc1gkin 's disease in 
this clinical featnre. The anatomical changes in the p;la nds are seem
ingly identica l with those of Hodgkin's disease, but metastases in the \'a
rions organs have not been observed, and, as will be seen in considering 
the treatment, the one will yield qui te readily to remedies, while the 
other is hopeless from its incipiency. 

In the treatment of Hodgkin 's disease little can be clone by reason 
of the fact that con stitnti o~a l treatment is of no arnil. and tlie "·ide
spread dissemination of the enlarged p;lands renders local inject ions im
practicable. 

'!'he following interesting and typical case was recently treated in my 
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clinic at the New York Polyclinic Medical School and Hospital by Prof. 
J .• \. Bodine. The patient, a girl, nineteen years of age, had noticed 
commencino- enlarn-ement of the cervical glands. This was at first con. 
tined to the

0

left side, but gradually inrndecl the glands of the r!ght side. 
These were firm, slightly elastic, and movable upon the unclerlymg struc
tures as well as the skin. The submaxillary space on the left side was 
soon entirely filled with the nodes, and there was great deformity. She 
had been operated upon in another clinic, under the mistaken diagnosis 
of tubercnlar lymphoma, and a number of glands were removed. Re
currence took place within a few months, and no further operative meas. 
nres were undertaken. 'l'wo years later she came to my clinic on account 
of the dyspnCl'a caused by pressure. The case seemed hopeless, but the 
following treatment was instituted, consisting of injections of a one-per
cent. solution of arseniate of soda (gr. ivss to 3 j of distilled water). In 
addition to this she was given every day twenty to thirty drops of Fow
ler's solution by the mouth. Two or three times a week, at stated inter
vals, from three to ten minims of the solution were injected into the sub
stance of the various enlarged glands. She received never more than ten 
minims of this solution at one sitting, in which not more than three injec
tions were made. The greatest possible care was taken to prevent infec
tion. The syringe used was made perfectly sterile by boiling, as was 
also the needle, the skin thoroughly prepared, aucl a fresh solution made 
of distilled water was employed. The nodes gradually disappeared, and 
in the course of six months the patient was seemingly cured. 

Owing to accidental infection, two glands suppurated, and small ab
scesses were opened and the broken-down tissues removed by clean 
dissection . 

Filaria (sanguinis lwminis).-The presence of this parasite in the 
lymph channels often leads to obstruction and serious pathological 
changes in these vessels and the contiguons tissues. From the par
ent nest in the lymph canals the crop of organisms escape into the 
blood vessels. In the blood they are rarely detected during daylight, 
but in the night, especially several hours after dark, they leave their 
hiding places in the deeper viscera aucl invade the general circulation. 
'fhe filaria, about ~ of an inch lonir and constantly in motion, is the 
embryo of thefilctria Bancrofti, which is found only in the lymph chan
nels. The parent female is about three and a half inches Jong and very 
slender. The male has not yet. been accurately studied. The disease is 
usually contractecl from water, where the ova have been deposited by 
mosquitoes and other blood-sucking insects. The filarire in the blood 
do not produce any particular symptoms, bn t the longer organisms which 
lodge in the lymph ducts produce obstruction, inflammation, connertive
tissue hyperplasia, extravasation of lymph, and ireneral thickening and 
swelling of the parts, known as elephantiasis. There is no known method 
of relieving the body of these parasites. It is probable that, as with 
other parasites of the blood, they may be destroyed by a prolonged lrigh 
temperature, as in typhoid or remittent fever. 

Wounds of the lymphatic vessels may occur in common with solu-
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tions of continuity in other tissues. The escape of lymph, and occlusion 
of the vessels iu1·olved, back to the fust collateral branch, is the rule, as 
with the blood 1·essels. If the vessel be large, as when the thoracic duct or 
the deeper channels of the leg are divided, the ligature or compression of 
the distal end is necessary to prevent a lymph fistula. It has been dem
onstrated that the lymph and chyle can be carriecl into the circulation 
by collateral routes, after occlusion even of the thoracic duct. 

Varicosities occur at times in the lymphatic vessels, as iu the veins. 
The causes and treatment are essentially the same. As a result of ob
strnction, in some instances, cystic dilatations occur, which, according 
to Belbmy, are usually found in the tongue, lips, and about the neck. 
llydrornata of the neck are at times congenital. In their stmcture they 
al'e trabeculated, the caverns filled with lymph. The location is beneath 
the occiput, and the tumor is symmetrical, the cyst of each side of the 
median line being lined with lymphatic endothelia. 

New formations of lymphatic Yessels occur occasionally, and blood 
vessels developing in these give rise to a mixed new growth, known as 
lympho-angeioma. 

PnLJ::mTIS. 

Phlebitis means an inflammation of the tissues which form the walls 
of a vein. Endophlebitis, mesophlebitis, and periphlebitis are terms 
used to designate the inflammatory process involving respectively the 
inner, midclle, and outer layers of the vessel wall. This process involves 
a tubular structure, made up in general of an inner layer oI flat, polygo
nal cells (l'unica intima), the midclle layer (media), composed chiefly of 
elastic tissue, and the outer layel' (externa), containing elastic loops, 
connective tissue, ancl unstripecl muscle. Blood vessels and nerves 
traverse the outer and midclle tunics, following the connective-tissue 
bundles. 

The cells of the lining membrane are smaller than the arterial endo
thelia, and are imbedded in a fibrillated, intercellular substance (Comil 
and Ranl'ier) The elastic and muscular tissues are less developed than 
in the arteries (Ileitzmann). These are so irregularly arranged that any 
division into middle and external coats is, in great part, artificial ancl 
imaginary. Moreover, many of the veins contain no muscular tissue, 
while their connective tissue varies in quantity in different parts of the 
hody. The sinuses of the dnra mater, the veins in bones, and those of 
the retina have no muscular fibers, while the jngnlnrs, subclavians, ancl 
venre cavre have a relatively small quantity, or are entirely devoid of this 
tissue. Again, the arrangement of tbe muscular tissue differs in differ
ent veins. The inferior vena ca,•a, the portal ancl renal ,·eins have an 
inner, circular, and an external, longitudinal layer, while the remoral and 
popliteal veins have the longitudinal fibers more intt>rnal. Tbis tissue is 
still more complicated in the saphenous veins, where the internal layers 
are arranged longitudinally, with a number of alternating, or transverse 
and longitudinal, layers placed externally to these. 

The elastic layer begins immediately external to the basement sub· 
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stance which supports the endothelial layer, and is here somewhat iso
lated and well defined; but from the external surface of this central, 
ela,;tic lamina spl"ings a netwol"k of elastic fibers, through the loops and 
in the meshes of which are woven the muscular and connective-tissue 
fibers. 

The vasa vasornm follow the connective-tissue bundles in their distri
bution to the tissues of the wall clown to the elastic layer. Nerves from 
the sympathetic system li.n·e been demonstrated in the larger veins. 

The valrns are delicate reduplications of the internal coat, having 
a well-defined, elastic reticulum, especially on their distal or convex sur
face (Heitzmann), and muscular fibers at the point of attachment to the 
venous wall. 

The vascular area-the outer and middle layers-is first concerned in 
the inflammatory process. The endothelial tunic, as a result of these 
stmctural changes, is subseqtiently involved. It then appears cloudy, 
thickened, and rough, and may become separated in shreds (Frey). 
In the ,-ascular area, during the earlier stages, the capillaries of the vasa 
vasorum become swollen, the white corpuscles migrate into the extra
vascular spaces, and the normal connective-tissue cells are stimulated 
into proliferarion, resulting in a thickening of the \Yall, due to the pres
ence of these embryouic cells ancl the excessive · hyperremia. As in 
arteritis, the vitality of th1> endothelial tunic becomes impaired, and it 
is more or less projected into the cav·ity of the vein, the cells of this 
ttmic undergoing proliferation. After a few clays granulation buds push 
out from this embryonic tissue of the endothelia, ancl new capillaries are 
cle1·eloped in the granulation masses, anastomosing and becoming a part 
of the circulation of the vasa vasornm, as well as leading into the coagu
lum which occupies the caliber of the vein. 

At the point o[ contact of the outer surface of the thickened endo
thelial layer with the internal surface of the middle (elastic) layer, large 
sinuses are developed, which receive the bloocl from the capillaries of the 
middle tunic. These sinuses are lined with an endothelial layer, which 
rests upon the contiguous connectire tissue. From these larger >essels 
fine capillaries are givPn off, ''"hich permeate the thickened internal layer, 
ancl some of these also pass into the organizing coagnlum. 

\\'hen a thrombus, causecl by the sudden coagulation of the blood in 
a vein, is examined in its recent state, it is found to be compo ed of snc
cessil'e laminro of fibrin and corpusclPs, ancl the more recent of these 
laminre are external. "'hen the Yein is first. occlucled by this sudden 
coagulation of the blood, the prPssure from behind is so great that the 
coagulnm is compressed toward its center, while the cunent, more and 
more impeded in its progress, flows between the periphery of the clot and 
the inner surface of the vessel, adding, layer by layer, fresh deposits of 
coagulation upon the thrombus. A microscopical examination of snrh 
thrombi reveals a vast nnmber of white corpnscles in various stages of 
fatty degeneration, "-ith layers of fibrin inten'ening. 

Experiments have shown that not only does the inflammatory process, 
by reason of its invasion of the intima, produce changes in the blood 
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which lead to stasis, but that there may be also a dangerous endosmosis 
of septic matter, whirb is swept along toward the heart and lodged in the 
capillaries ol the rnrious organs (emboli), producing infarctions, abscesses, 
and, almost inrnriably, irreparable damage (septicrnmia with metesta
sis). The adhesion of the intima, ancl the formation of a fibl'inous clot
which may completely occlude the vessPI (occlusion tltrombus), 01· may 
merely plaster over the endothelial tunic (peripheral tluombus)-are 
efforts toward prevention of tbis endosmosis. 

The process of repair in tissues capable of successful resistance, in 
venous inflammation, is one of organization of the embryonic cells, fibril
lation, and contraction, resulting in partial or complete occlusion. In 
tissues of low and impaired vitality, infection not infrequently occurs, 
with pus formation, usually terminating in death. Microscopical sec
tions from such specimens of phlebitis show that the leucocytes and em
bryonic cells have undergone retrogressive changes, and that the tissues 
are infiltmted with pus corpuscles. Necrotic spots are not infrequent, 
often opening into the caliber of the vessel. 

Since phlebitis is a frequent cause of thrombosis, and since venous 
thrombosis is the most frpquent form of intravascular coagulation, a 
ron•ic1eration of this process must naturally fi11d a place here. Yircbow 
has endeavored to sho"' that primitive phlebitis is extremely rare, ancl 
1hat, when a clot is producecl iu a vein which is inflamed, the coagula
tion has more often preceded than follo\\'ed the inflammation. Coruil 
and Ranvier do not accept this theory. 

Fibrin, the immediate factor in coagulation of the blood, does not 
exist as sucl1 in tile normal condition of this fluid. Under healthful con
ditions, the bloorl would circulate always without any deposit of fibrillated 
fibrin in the economy. 

So delicate, ho"'ever. is the sensibility of the bloocl to mechanical 
irritation or hindrance in its flow, that the slightest injnr)' or ronghen
ing of the endothelial lining membrane may produce a deposit of fibril
lated fibrin. A delicate needle, or wire, or thread, thrust into the lumen 
of a healthy vessel, precipitates coagnlatiou upon the foreign body. 'l'be 
white corpuscles are fonnd clustered in great numbers on the foreign 
h,Jd)', and, when the mass is examined with the microscope, the cor
pnsrles seem to serve a starting points for the de\'elopment of fibrin 
(Reichert). 

A number of theories have been advanced to account for the coagu
lation of the blood. The vie\\'S indorsed by Ballance and Edmunds in 
thpir classical wol'l< on "Ligation in Continuity" (page 145) is that of 
Ilammersten: "that roagnlation is due to the action on the fibrinogen 
or lhe blood plasma of a ferment dei'iYecl from the lelhal disintegration 
of blood-platelets, a special Yariety of white blood-corpuscles of small 
size.'1 

S!fpllilitir Plilebitis. - 111'. Hutchinson bas called attention to the 
•ery few ras~s of syphilitic phlebitis which ham been recorded. and 
yet he says that most sm·gpons are familiar with the fart that inflam
mations around rnrices, and e1·en about othprwise healthy 1-eins, are 
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not infrequent in syphilitic subjects.* Mr. Hutchinson further says: 
"I think also that I have seen several cases in which the thrombosis 
and phlebitis were attended by other conditions sufficiently peculiar to 
justify a belief that they were of specific origin. In some there has 
been great excesses of intlammation, a large hard mass forming in the 
cellular tissue, and threatening to slough, much as snbcutaneous gum
mata often do. These cases are much benefited by the iodide of po. 
tassium, so far as prevention of sloughing is concerned, but the throm
botic plugging remains."t 

Gouty Plllebitis.-Subjects (says Mr. Bryant) who are gouty from 
hereditary or acquired causes are liable to phlebitis. Paget has described 
the allection in his "Clinical Lectures," and Mr. Gay has written upon 
it. In such cases the phlebitis may ha1·e no intl'insic characters by which 
to distinguish it, yet not rarely it has peculiar marks, especially in its 
symmetry, apparent metastases, and frequent recunences. Like other 
forms, it is more common in the lower than in the upper extremities, yet 
it may be found anywhere. It affects the superficial rather thau the 
deep veins, and often occurs in patches, affecting on one day, for ex
ample, a short piece of the sapheuous vein, and the next another por
tion of the same vein, some other distant Yein, or a corresponding piece 
of the opposite vein. 

The inflamed portions of the vein usually feel hard aucl are painful to 
the tot10h . 'l'he soft parts covering the vein become slightly thickened, 
and often have a dusky, reddish tint. \\'hen the cleev veins are involved, 
mdema appears, with the well-recognizecl results of obstruction : the limb 
becomes big, clumsy, featureless, heavy, and stiff; its skin is cool, and 
may be pale, but more often has a slightly livic1 tint, which may be recog
nized by comparison with the other limb; ancl it has mottlin11s from 
small cutaneous veins, visibly clistenc1ec1. The limb, thus enlarged, feels 
mclematous throughout, but firm ancl tight-skinned, not yielding easily 
to pressure, ancl not pitting very deeply. 

The constitutional symptoms assoeiatecl with this affection vary from 
some slight febrile condition to those met with in acute p;ont. Complete 
recovery may take place in this as in other forms of phlebitis, the veins 
becoming pervious in some cases and obstructed in others. The risks of 
embolism are also the same (Bryant). 

Causes and Clinical History qf Plilebiti.~.-The classification of 
phlebitis as tmurnatic and idiopathic is not strictly scientific. It would 
be better to consider it as non-i11frctil'e ancl i11fecti1,e. A traumatic 
phlebitis may belong to one or the otlwr variety. As infective phlebitis 
would be cla~sed all forms which are clue to the presence of pathogenic 
organisms, such as suppurative an cl tnbercnlous phlebitis; while that fo11n 
which occurs, although rarely. in syphili~. known as syphilitic phle
bitis, and the lesion classed by Mr. Thomas Bryant as ,qouty phlebitis, 
might, in the present state of our knowledge, be considered as phlebitis 
uue to irritation and disturbed nutrition of the Yenous walls from the 

• J. B. C. Simes and J. William While, in Cornil on S~·philis. t ]bid. 
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blood cbargecl with toxic (chemical) products. Traumatic phlebitis may 
be caused by partial or complete solution of continuity of the venou8 
walls from a blow or penetrating wound, or by violent muscular action 
ancl pressure, as in lesions of the popliteal vein, from forced flexion of 
the knee, or Yaricosities of the lower extremities where great strain or 
tension is caused by gravitation of uloocl ancl the inability of the heart 
to force it toward the center. The inflammation of the uterine sinuses 
during ancl after parturition, which Cornil ancl RtuH·ier named "spon
taneous phlebitis,'' is now known to be a form of infectil•e inflammation 
of the sinuses clue to the entrance of septic organisms. ]\Ton-infective 
phlebitis scarcely demands special consideration, for, unless infectiou 
occur, the inflammatory process is so simple tbat the normal condi
tion is quickly restored without appreciaLle disturbance. 

Infective or septic phlebitis is, however, one of the most serious of 
the surgical diseases. It may involve one or more Yeins, and the process 
tra1·els with the vessels in the direction of the heart. The vessels be
come swollen, tense, and resemble the normal veins when the return 
circulation is arrested, although more cordlike iu feel and less elastic. 
Tbey may be traced by the dull-red color of the skin immediately over 
the diseased l'eins. Paiu is constant and is rendered intense by pres
sure. The mdema of the parts on the distal side of the lesion is in pro
portion to the obstrnction to the return circulation caused by the inflam
matory process, and the infiltration of the perivasenlar tissues. The 
febrile movement varies with the violence of the attack, the rapidity of 
its progress, the intensity of the septic process, and the capacity of the 
tissues to resist invasion. 

Treatment.-Positil'0 and complete rest is the first great essential. 
Manipulation or movement is always dangerous, since interference will 
not only exaggerate the inflammatory process, bnt may possibly cause 
the separation of thrombi, which lodge in the lnngs, or are dissemi
nated generally through the tissues, producing septicmmia with metasta
ses. IE the disease should assnme the snppurative form, the inflamma
tion being diffnse and the rnclema extensive, free indsions should be 
made parallel to the veins in oriler to relieve tension anil secure drain
aire. To such wounds the balsam-oil mixture of Van Arsdale should be 
applied, or a moist l-to-5,000 bichloride dressing, with warm inigations at 
intervals, until the more urgent symptoms have disappeared. Carefnl 
attention to the alimentary canal, good feeding, and a free supply of 
fre<h air will complete the constitutional treatment. 'Yhen an ex
tremity is involved, it should he slightly elevated to favor the return 
circulation. 

ARTElUTIS. 

Arlerilis is a term applied to an inflammatory process which in
volves the entire thickness of the arterial wall. "'hen the inflammatory 
change is confined to the inner coat, or intima, it is designated as endar
teritis; when to the outer coat, or adventitia, as periarteritis; and when 
to the middle coat, or media, as mesarteritis. 
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Endarteritis, which does not rapidly disappear soon. after its.incep. 
tion, is apt to result in lesions of the media and advent1tia, and rn like 
manner a lesion of the external tunic will in all prnbability invoke, by 
the extension of the morbid prncess, the other coats. 

There are, however, certain well-defined exceptions. Endarteritis is, 
as all isolated lesion, capable of demonstration . \\'e shall see that a 
superficial inflammation of the endothelia, with its resultant fatty de. 
generation, is not infrequent. And since atheroma and other arterial 
lesions are due to interference with the blood supply through the vasa 
vasorum, or to defect in the qnality of the blood distributed to the ad
ventitia through which the vessels ramify, we must recognize a periar
teritis as the initial stage of this lesion. 

Inflammation may be established in any or all parts of the arterial 
system. One form of arteritis will involve the larger trunks, while an
other will pass these without molestation, and establish itself in the dis
tant arterioles. Simple endarteritis is most apt to occur in the aorta and 
arteries of the second magnitude, while syphilitic arteritis, the most 
marked feature of which is an endarteritis, may attack the larger trunks, 
but chiefly confines itself in its later manifestations to the small and 
smallest arteries. 

The internal coat of the larger arteries is composed of two parts: 1. 
An endothelial lining membrane, consisting of a single layer of flat, po
lygonal, nucleated cells, slightly elongated in the axis of the vessel; in 
edge view, these cP.lls appear spindle-shaped, on account of the elevation 
of the nucleus at its center (Heitzmann); 2. A suhendothelial layer of 
flattened, nucleated, anastomosing cells resting in a fibrillated basement 
substance, the direction of the fibrillre being generally parallel with the 
long axis of the artery (Cornil and Ranvier). There are no vessels in the 
middle and internal coats. In the external coat are found arteries, capil
laries, veins, lymphatics, and nerves. 

Patlwgeny of .Arteritis.-The causes of arteritis are numerons. _\ 
frequent form is that resulting from injury, and known as traunnlic 
arterilis. The pathogeny of non-tra11malic (idiopathic) arterilis em
braces e1-ery form of dyscrasia. It follows in the train of syphilis, 
t1therculosis, rheumatism, gout, alcoholism, and nephritis, or any chronic 
morbid proce s which poisons the blood or impairs its nntritil'e qualities. 
These varieties will be considered under special headings. 

The seqnelre of arteritis, as far as the arteries are concerned, may he 
fatty infiltration or degeneration, atheroma, secondary calcification, oc
clusion, dilatation, aneurism, ulceration. and ruprnre. Remotely, there 
may occur partial or complete loss of function of the organs beyond 
the lesion, and partial or general necrosis or necrohiosis. I shall con
sider arteritis under two great heads, tJ'auinalic and non-traumatic, sub
dividing these as their pathogeny or pathology may justify in the con
sideration of each separate type. 

I. THAl' )fAT!C AHTEIUTIS.-Arteritis may result from violence, either 
from without or within. External Yiolence will produce an inflamma· 
tion of all the tunics of an artery, in the majority of cases, while 1'io-
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Jenee from within is more apt to ca11se an endarteritis. .Arleritis from 
external ca11ses is nerer an uncomplicated injury. The peri rnscular 
tissue is of necessity invoh•ed in the inflammatory process. In the arte
ritis resulting from deligation of an artery, from the forcible compression 
of a vessel, as in bending the knee, from the pressure of a tumor, or 
from a blow in the track of the artery, there is always an accompanying 
intlammation oi the surrounding, injured tissues. 

The pathology of traumatic arteri tis does not differ greatly from the 
intlammatory process which occurs in other vascular ti ssues. Immedi
ately following the injury there is a marked increase in the vasc ularity 
of the adventitia. The vasa vasorum become swollen, the white bloocl
corpuscles crowd into the capillaries, ancl pass into the extm rnscular 
spaces, whil e a rapid proliferntion of the normal cell elements of the 
arterial tuni cs takes place. The connective- tissue cell s of the adventitia 
and the flat and polar cells of the intima all take part in this process. 
The wall s o( the vessel become abnormally thick ened, while, owing to 
the projection inward of 
the intima, the caliber of 
the vessel is climinished . 
If the intima bas been 
brok~n or bruised by the 
injury, the encroachment 
upon the caliber of the 
ressel will be more rapid, 
for, inaddition to the mass 
of embryonic tissne push
ing into the lnmen of the 
artery, the1·e will be a de
posit of fi brin upon the 
ronghenecl ancl projecting 
internal tnnic. The whit e 
corpuscles in the passing 
blood current ad hem to the 
inflamed surface, whil e the 
disintegration o( the bloocl 
platelets precipitates the F w.2'0.-·Trnumntio .,,, ............... , .. 

fibrin to form a coagnlnm. 
This coairulum is fu nnel to 
consist of alterna te la vers 
of leurorytes and fibrin . 
In the meantime, if the 
inftammation lw not so severe that rapid necrosis occurs from tlw sndden 
arrest of the blood s upply through the rnsa vasorum, nell' -form ec1 capil
laries push through the mass of embryonic cell s, into the "granula tion 
buds" which projPr t into the lumen of the vessel (Fig. 286). 

This form of a r'!eritis may result in permanent orrlnsinn of the vessel 
(rn darlerilis oblitrrans), or the function of the artery may be restored. 
If occlusion occurs, it results from the organization of the embryonic 
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cell s into a new tissue which undergoes fibrillation and contraction (a 
process of cicatrization) to such an extent that the new-formed capillaries 
are more or less occluded, and the artery shrinks to become a Jibrous 

cord (Fig. 287). Or the 
coagu1 urn may undergo 
fatty degeneration, and 
be swept away with the 
current of blood, the 
vessel remaining pervi. 
ons and bearing but lit
tle trace of the intlam
ma tory process throngh 
which it has passed. 
The microscopical ap
pearances of a loca lized 
traumatic arterHis are 
typically represented in 
Fig. 288, which is copied 
from a section made 
from the carotid of a 
horse. The animal was 
in a healthy condition 
at tl1 e time of the op
eration. I tied the ar
tery with a broad car
bolized ligature, the 

sciatic nerve of a ralf. In the fifth week the animal was killed. The 
artery was pervious. The location of the ligature was easily recog
nized by the peculiar, whitish, pearly appearance of the intima at 
the point of tying, where it 

was sligh tly elevated. The 
9

~--'->-..t__. ·. . ~-····_·_,~ 
adventitia did not show any --,,.____,..-" .. ·' 
changes to the naked eye. 
The ligature had evidently 
slipped soon after the opera
tion, probably within a few 
hotlrs. The intima was not 
broken, but simply bruised 
within the grasp of the liga
ture. Artive prnliferation of 
the cells of the intima had 
resulted from this irritation. 
Not onl y is the intima seen to 
bulge into the lumen of the 
vessel, but the mass of embry
onic ti ssue enrroaches out
ward upon the media, which 
is thinner at this point than 
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elsewhere. At one point the media has entirely disappeared, leav
ing the intima and externa in actual contact. The ach·entitia has not 
undergone much change. A few inflammatory corpuscles are found 
among the connective-tissue bundles. If, after an injury which induces 
arteritis, the vessel be not occluded throughout the extent of the lesion, 
and the injury or resulting septic infection be so sen,re that rapid occl u
sion of the capillaries in the arterial wall takes place, snppuration or 
necrosis occurs, with bremorrhage. Or particles of septic matter may 
pass into the vessel ancl lead to infarctions, or SPpticremia with metastasis. 

71reatmen/.- No definite plan of treatment can be outlined for trau
matic arteritis. The circumstances of each case must be separately con
~iderecl. To prevent gangrene, ancl to guard against hremorrhage, are 
the indications most to be regarded. R est, position, quiet, and careful 
nutrition are the most important points of treatment. 

Traumatic arteritis resulting from causes with in tlle ~·essels usuallv 
begins as au enclarteritis. Many cases of acute traumatic endarteritis a1:e 
described as idiopathic inflammations. They are none the less due to 
violence-to the impinging force of the blood current ; for thi lesion 
occurs at those points in the arterial system where blood impart is great
est. Endarteritis and the fatty degeneration resulting from it (Figs. 289, 
290) al'e most freqnently sPen in the sinus magnus of the aol'la, in the 

trans»erse segment of the arch of the aorta, at the aortic bifurcation 
into the two common iliars, and in the arch of the innominate. The 
orteries of athletes, which are subjected to prolonge<1 distention, result
ing from violent muscular exercise, are prone to suffer from this disease. 

Yep:etations from the heart may produce traumat ic encln rtedtis when 
they are extPnsive enough to pass through the aortic valves, thrashing 
the intima with each heart systole. Fragments from whatever source, 
carried along the Yessels, produce arteritis at the point of lodgment. 

Ir we exam ine the intima of an artery which has been the seat of 
rerent endarteritis, it will be seen to be ;wollen, and thicker and softer 
than normal. The swelling is not usually general and continnous, but 
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occurs in patches or hillocks of quite regular contour, which project into 
the lumen of the ,·esscl. The intima is usually injected, and reddish in 
color, though, according to Cornil and Ranvier, when the inflammation 
has been of a very se,·ere type, the swollen intima is pale1· than nornrnl. 
rr the inflammation be of recent origin, these patches will present au 
unbroken surface; but if softening has occuned, the centers of tLe 
elevations break clown, resulting in erosions or ulcers, as they have bee11 
styled by some pathologists. Green says that they are due to softening 
of the intercellular substance, and that the cells and granular matter, 
becoming loose from this softening, are washed out by the blood current. 
These erosions resemble considerably the snperfkinl erosions found often 
in the mucous membrane of the stomach. At times they are covered 
over with a layer of fibrin, which, upon close inspection, is found to be 
composed of one or more laminre of fibrillated fibrin, with corpuscular 
elements entangled in or resting between them. 

Beneath the projecting intima is found a mass of tissue, consisting 
of embryonic and large anastomosing cells resembling the normal con
nective-tissue cells of the most extemal structure of the intima. Hyper
plasia of the normal cell elements is more marked as \\"e approach the 
inner layers of cells of which the intima is composed, the proliferation 
growing gra<lnally less extensive as the elastic fomina is neared. This 
condition is a feature of acute endarteritis, ancl differs both from the 

inttammation of the atheromatous 
process and from syphilitic en· 
darteritis. 

This mass of new-forme<l em
h1·yonic tissue is, in all probabil
ity, the immediate result of pro
liferation of the normal cell ele
ments of the iutima. 

The aclventitia does not Jon~ 
remain undisturbed by the patbo· 
logical changes in the intima. It 
takes on an inflammatory proce's 
in a varying degree, and this tunic 
is found thickened from the pro
liferation of its (connective-tissue) 
Ct'lls. If the process be obstinate 
an<l persistent, a true arteritis is 
de,·eloped, and a II the patholo;r· 
iral conditions which ham been 

described on a previous page may be present.· 
The media is not greatly altered in the early stages of endarteritis or 

periarteritis, though in calcification it is apt to be ttrst attacked, as it is 
likewise in fatty infiltration and degeneration. 

Acute enclarteritis may terminate in i·eco\'ery, leaving no permanent 
trace of its having existed, or it may pass into a chronic inflammation, 
which usually ends in fatty degeneration. 
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This degeneration begins in the endarteritis proper, and travels 
toward the media. 'l'he appearances of an artery which bas undergone 
this change are well shown in Fig. 291. 

Fatly deye1teratio11, in its microscopic a]Jpearanres, resen1bles very 
much the atheroma which is, at times, found in tlie intima. It can, 
however, by gentle and "areful scraping, be remornd, re\·eaHng the more 
or less normal lissues underneath, while in ad vancecl a/11ero111a, which 
inrolves the deeper structures first, no trace of the normal tissues can be 
discovered. 

Cltronic arteritis may follow an acute endarteritis, aR has been indi
cated above, although the chronic arterial lesions, as a rule, begin with 
periarteritis or mesarteritis. 

11. NoN-TI{AU~IATIC ort lDIOPATlllC ARTEHITIS.-The inflammatory 
process in idiopathic arteritis oiffers only in deg1·ee from that heretofore 
described as occnrring in traumatic arteritis. \\'hen not dLie to syphilis, 
!!Out, rheumatism, nephritis, or some dyscrasia, it is usunlly a part of an 
inflammation of the tissues immediately surrounding an artery. The 
process commences in the ach~ntitia, and is analogous to that of trau
matic arteritis in the character of the changes which occur . 

.il/11er07/1a a11d Ca/cifi('a/ion.--One of tbe frequent and most serious 
terminations of chronic arteritis, no matter what may have produced the 

!eoion, is the rondition known as atheromatons degeneration (Fig. 292). 
It is ess~ntially a disease of malnutrition. It may be a senile change, 
not of necessity co-existent with another disease. It is, as will be proved 
hereafter, pmne to attack the arteries, especially those of the brain, in 
S)'philis, and the larger arteries in other affections. The fatty degenera
tion of enclarterit.is is a primary lesion, that of chronic arte1·itis is sec
ondary. The one is local, the other general. Reco,·ery from the one is 
pos~ible, and the clanger of death is slight. Shreds of fatty material 
may he raniecl by the blood ancl lodged in the cerebral or otl1er remote 
veR.5els, rloing great injnry; but this accident is rare. The possibilities 
of chronic arteritis with atheroma are always grave. AhoYe the dangers 

18 
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of thmmbosis and embolism, and of C'alcification, are those of aneurisrn 
and hremorrhaire. The early recognition of this condition, though ex
ceedini:rly diflicult, is no less important. Ath~rom:i <'Omm~nces in the 
deeper tissues of the arterial wall, and, advancrng m the lrne of blood 
suppl~-, taps the sources of nutrition of the deeper tunics, causing their 
loss of funC'tion and dbappearance. It is a true necrobiosis. 

The fatty degeneration of atheroma not only inrohes the innerrno,t 
layer of the intima (as does that form of degeneration which follows 
endarteritis), but the mnscular-liber cells undergo complete metamor
phosis, while the elastic lamina is the seat of extensive infiltration. Jn 
severe cases the work of destruction is complete, the normal tissues a1,. 
appearing, and leaving nothing but a granular debris. 

Arheroma does not nsnally destroy an extensive al'ea of the intima. 
The parches may be numerous, but not large. The molecular disintegra
tion is confined to certain well-defined spots, in the center of which is 
fonnd the softened, broken-down "pulp" which has giYen rise to the 
term "athel'oma." Examined nuder the microscope, the contents of 
these pnlp cavities will be found t~ eonsist of fat granules, granular 
col'puscles, and cholesterin crystals, exactly analogous to those some
times found in CPld abscesses. Shreds of fibrous tissue may be pl'esenr. 
It can be readily conceived how the rupture of one or more of these 
pulp cavities, together with the weakened state of the middle and 
outer coats, would lead to the formation of anenrism. This danger is 
not so imminent when the inflammatory process has ad,·ancecl slowly, 
for the reason that secondary calcification (a consen·ative process) is 
more apt to take place. The same may be said of primary calrificarion 
where the lime sal ts are deposited in the "coagulation necrosis" of the 
media. 

The atheromatous and calcareous degt>nerations may exist in tl1e same 
location and at the same time. vVhile the cell strncture of the intima is 
being transformed into granular matter, the fibrillatecl basement sub
stance nearest the media is the seat of calcareous deposit, at first granular, 
the grannies adhering to form clusters or tlakes. At the same time, the 
nuclei of the muscular-fiber cells are filled in and around with calcareous 
matter. The entire muscular coat may be cotn-erted into a calcified 
cylindel', or, as is most usual, the process may be confined to isolated 
patches. In either case, the entil'e thickness of the wall may eventually 
nndergo the same morbid changes. 

'Vhen the layer of cells between the cakareons deposits and the bloo1l 
cul'rent has been broken clown by the athero1rn1to1rn process, it may dis
appear in the blood and lea1·e the flakes of calrareous matter exposed to 
Yiew from within. These in turn may be cal'l"ied away, or they may he 
nnderminecl hy tbe blood current and learl to anPtuismal pouches h:;
disS!lCtion. "'ith athernma, cakareou" dP,generntion may ·invade the 
entire arterial system, the arteries of the extremities becominir brittle 
aml nnyielcling. The smaller arteries arl' most apt to be involved, espe
cially those of the brain . 

In many cases of atheromatous and cakareons degen~ration in the 
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aged, enormous clilatations occm. The clilatation is not uniform, as a 
rull', but the walls of the clilated artery (usuall y the aorta and the arte
ries of the second ch1ssJ are pouched in many places. Tlie cakareons 
matter" ill be found to be 
thickest in those portions 
of the wall which are less 
dilated, while the dilated 
pouches haYe undergone a 
more complete fa tty degen
eration. This condition is 
commonly known as arte
ritis d1:formans. 

The middle coat may be 
in places entire] y destroyed, 
when the changed intima 
will be joined with the ad 
rentitia by a connecth-e
tissne new formation, which contains rnssels passing cli1 er tly to the in
tima. Loss of tlie elastic tunie is one of the immed iate causes of spon
taneous anenrism (Cornil and Rander). 

This condition of atrophy of the elastic lamina is "·ell ~h own in Fig. 
203, which was drawn from one of my specimens. 

Cakification of arteries has been especially studi ed by m~· former 
pupil, the lattl Dr. \Y. L. \\"ardwell, of New York city, in Conheim's 

Laboratory. llis ex1,eri enct1 
includes examinations made 
from twentv-fi.ve cases at the 
request of Conheim, who ap
proYecl hi s conel usions. Dr. 
'\Vardwell says all authorities 
recognize a morbid change in 
the arteries known as calcifi
cation, ancl the majority look 
upon it as a change second
ary to atheroma or enclarte
ritis. Few of these recogn ize 
a primary calcification not 
dependent upon a preceding 
inttarnrnation. This condi
tion is, howe\'er, the chief 
<·lrnnge in tlie senil e calcifica
tion of arteries. The micro
sropic a ppearances of pri
rnarv calrification are well 
sho'~'n in Fig. 29.f. 

Conheim states that in senile arterial calcification sometimes the 
merlia , sometimes the interna (its nntermost foyer), is afl'ecterl, and that 
in them the lime salts are deposited. 1foreo1·er, that this depo,it of lime 
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takes place here because these tunics have been sttbjected to the greatest 
strain. 

,,. eigert * describes a " hitherto und eHcribed " process known as ro. 
agulation necrosis. He argues that all tissues ha1·e the power of spon. 

-~ taneously coag ulating, it he. 
ing necessary for such an oc
currence that the cells should 
die, gh·e up their ferment antl 
fibrino-plastic material, and 

(;, - ~ --:- --..:;_-:::::~-

(~z- ===-~-~~--
FIG.~%.- -.\rtNiti,.. \1ith <'Om?ulatiou nccrnsis. Section from 

~t~1 ~~.~~~1~\~1t:;~~-1 1 ~1~~~~~~:i~·i~IJ1i~i~t~co1~~},¥~;3°;~\~fr~~~ 1:!.7J~ 
hcfon· bcin~ tn•ntc•l with the acid; ,\, intima; 11, mcclin; 

\\·~te~~·\:~~\rc: l~)n~l\~1:tfi~d :~~~~ 1l~11di~~~~:::. .. ~) by Dr. 

then become saturated with a 
til1rinogen - holding lymph. 
This morbid process be bolds 
may occur in tissues the most 
cli verse in character, as in 
cheesy glands, infarcts of the 
spleen or kidneys, tumors, 
the inilammatory material 
around parasites, tuberrle, 

etc. l\Iacroscopically, these coagula ted spots ham a peculiar, stiff ap
pearance. ancl, microscopically, they are recognized by the fact that the 
cell nuclei have disappea tecl, and can not be made to appear by reagents 
or by the material used for 
staining in microscopical 
examination. 

These conditions are 
shown in F igs. 2DJ and 
2D6. 

Sypltilitir Arteritis.
Arteriti s is a part of the 
pa thology of syphilis. 
The first danger to life in 
this disease comes from 
the changes in the capac
ity of the arte ri es. No 
part of the art erial system 
is exempt, th ough the 
most serious lesions are 
found in the vessels of the 
b rain, and next in rhe 
aorta. '!'hey become grave 
in the larger trunks on 
account of the atheroma 
resulting from the syphiliti c poison (inducing anenrism), ancl in the 
smaller arteri es (especially those of the brain) from occhrnion or atheroma. 

Ernn in the ini t ial lesion of syphilis (th P chancre), according to 
Biesiaclecki, the capillaries of the papilla> h~11·e in their thickened walls 

• Virchow"s"1\rchi \·,'' Rd . lxx. ix,$.87. 
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many nuclei, some of which are seen to project into the lumen of the 

'""'el. 
The arteries of the base of the brain, especially the basilar and those 

at the commencement of thi> fissure of Sylvins, are often seriously in
volrnil. I luwe sei>n two cases in which death resnlted from amemia of 
tlte medulla, due to a more or less complete thrombosis of the basilar 
artery. One of these clied in my presence. A frw days previous to his 
death he hacl complained of dizziness, and of a sensation as of insects 
c1-;iwling over the integument of the extremities. Death was quite sud
den, and \\'US clue to respiratory failure. lie became quickly 11nconsrions, 
the respi1atury movements were irregular, and co-orclination of move
ment between the expiratory and inspiratory muscles was seemingly 
lost. The mode of death was different from anything I had ever wit
nessed. At the autopsy, the basilar, just where it divided into the two 
posterior cerebrals, was found almost completely orclncled by a throm
bus. There was no other lesion which could have accounted for death. 
::iyphilis had existed for se1-eral years. 

In the second case syph
ilis had existed for nineteen 
years, with right hemi
plegia for the last sixteen 
years of life. This patient 
was under my care for near-
ly fl1·e years. She woul<l A--. 

never consent to take the 
iodides or anv medicine. 
Iler mind was' clear np to 
the time I last saw her 
hefore cleath, which oc
curred sndilenly one nip: ht. 
l did not see her until life 
was extinct, but, from the 
<le,cription of the mocle of 
<leath given me by Dr. F. 
J. Ires, who was present, 
T was led to express the 
heli!'f tlrnt a similar condi
tion existed as in thi> rase first 1·eferred to. On examination, I fonnd 
a thrnmhosis of the basilar artery in exactly the same location. Fip:. 
207 represents a section of the artery near the thl'llmbus. The lumen 
or the vessel is seen to be about two thirds orclndecl. Thi> adventitfa 
is slightly thickened, ancl the cell elements in it are distinctly fusi
form, and rrwdarly parallel with each other and with the contour 
of the achentit in. The wavy elastic layer is easily ri>eognizecl, and in 
tlrnt portion of the artery in which the syphilitic inttammatory ma
terial is clepositecl the waves of the media are more numerous and 
shorter than in other portioi1s of the 1·essel. In the centi>r of the mass, 
occupying a portion of the caliber of the artery, is found a hynline-look-
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ing spot which took the carmine stain more reaclily than the genPral mass 
of the thrombus. It contains embryonic cells in abo ut the same quantity 
as the surrounding tissue. The adventitia is nut regularly thickened, 
being three or four times as deep in some portions as in others, and pre. 
senting in the section a nod ulated appearance. \"iewed with a magnify-

F m. 2fl'i. ~.\'philitic nrtcriti!l. Showoi section of s!nn ll 
ccrcbrul urtl'r_r ncnrn J?Utnma, lllll!!'llifie<l 30 duun-

~\~r~~n~~';1~~'.n~:\c0:c~·l~r:,;n~r~~~~dtJ: ~;i~~\C: ~~~~~ 
dr~~t~fi~J~ll.) coat; /, tuliltrntcd pia mater. (.\ fter 

F10. d~~~i~~:~!::;;~~1~~~!~~~~:~1l;~.~~~1~~~ 
cncd inner cont; 11, mu,;cular coat; t, 
outercont. (AttcrGrecnficld.) 

ing power of about fo·e hnndred diameters, that portion of the arterial 
wall external to the wavy line (the elastic layer), seen in Fig. 297, pre
sents the following appearance: 

In the lll O>t external limit of the section of the adventitia there are 
found clusters of embryonic cells, round, and larger than the cells 

fonncl in any other portion of the specimen ex tPmal to tlw e!nstir 
lamina. These rells arP somewhat Rmnllpr in Rizo than tl1 ose found in 
the new-forrnecl tissue of the intima, though they differ in shape, since 
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1hose in the intima ap1,ear both round and fu siform, while the cells in 
1he outer edge of the extema appear a lmost invariably round. lt may 
be possible that they are fu siform cells cut tranS\·ersely in tl1e section; 
though after careful examination I am Jed to conclude that rhey are 
round. At rnrious points these cells do not exist, the external hwer 
heing that of fu"ifoi·m cells ananged with great regularity pamllel 10 
the contour of the wall of the artery. \\'here the wall of the Yc,sel 
external to the elastic lamina is thickest, these spindle cells are morn 
numerous, and hare a greater transverse diameter than at the narrower 
portions, where they seem to ha,-e elongalecl and berome lhinner-seem
ingly a true pl'Ocess of fibrillation and contrar lion of embryonic (inflam
matory) cel ls. 

Continuing the examination fart11er inwarrl, as the white. wa,·y, elas· 
tic zone is CJ'Ossed, just within and almost in exact apposition with this 
is a somewhat ilwgular and thin layer of cells, fusiform in section, vary-

in<r in depth from a single row to two or three rows, and in some points 
entirel:1 absent. These are doubtless a remnant of the ori p;inal endo
thelia ~f the intima; just internal to these, and in fact continuous with 
them, is the great mass of new-formed, inflammatory tissue which jnts 
into the lnmen of the Yessel. This mass is composed of large, 1nos tly 
fusiform, cells, clistinctl.v nucleated and occupying about as much space 
as the intercellulnr substance in which they are imbedded . 

According to Greenfield, the inflammat~r)' process in ancl around the 
pe1 h·ascnlar canals in S)' philis is enlirely different from that in tuber
cular infillrntion of these canals. 

In ,·essels examined by Bario"-, th e same chanp;es are reported as 
those gh·en abo,·e \Figs. 301, 302). The adrnntilia and muscular coats 
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wpre more or less affected, "but obv iously tbe principal changes have 
taken place in tbe intima. " . . . 

Rlie11111atic Llrteritis.-Arteritis may occur Ill connect1on mth acute 
rli eumatism. Bryant states that this is a rare form of disease. Rbeu

matic endocarditis is not so 
~ rare, and it is possible that en

,,.:.62/~-- 1 <larteritis may exist in the 
·. · aorta in many cases of endo-

o ;;./-:"~ ·- carditis. This and tbearteritis 

: ,~~-~-~~~ l~~iit~~1}!.~~f ~~ 
~= ~ resoh·es itself simply into the 

treatment of the disease of 
which it is a part. It would 
be useless to increase the 
length of this article by a re
capitulation of the rnrions 
metbods and remedies which 

hare been employed. If the pathogeny and pathology of the affection 
are und erstood, its therapy is not difficult. 

Arterial Thrombosis and .Embolism.-Tho11gh not as frequent as in 
phlebiti s, thrombosis and embolism often result from arteritis. The 
pathology of thrombosis has been given in the section on phlebitis. 
The process in the arteries is close ly analogous to that in the Yeins. 

The perfect type of thrombosis from acute, traumatic arteritis is 
found after the application of an occlucling ligature around an arter.v. 

By reason of arrest of the blood cnrrent and di stnrbance of the equi
librium normally existing bet\Yeen the blood and the containing vessels, 
coagulation takes place on the cardfac side of the lif!a tnre, extending 
back as a rul e to the first col lateral branch. Immediately following the 
in:jury to the vessel. under aseptic conditions, the process of inflamma
tion- aiteritis-commences. The tension of the liga ture to snch degree 
as to divide tbe inner or middle coat, or both, is unnecessary.* 

The coagulation thrombus disappears by fatty def(enera ti on. The 
permanent occlusion is dne to new-formed tissue springing from the 
normal cell s of the intima and the fixed cell s of the adventitia. 0. 
\Yeber held that t he clot became organized into a trne tissue, into which 

*The nuthor·:; researches arc confirmed by the cln.<1~icnl w(lrk of Hallirncc nntl F.dmunds on 
·• l_jigalion in Continuity," page 4G8: "Wyeth ~ay:; the l<'n~ion of !hr lig-alnre to J.:uch n degree as 
to didclc the inner or middle cout. or both, i" unnccc~s11r)'· 1 ho.ve tiNl arterie:; (carotid nnd !<llb
clnvian) in hunmn beings and in hor!'es nnd dog-s. :mtl h1l\"C s:pcdrnens whiL·h demon~trnte suere,..~
lul occluf'ion of the vr!'scl without did~ion of eit her or the lim'c tunit°". Scnrpa adrnnced thi~ 
idea years ago, but surgeon<: ~cnerally ha,·e dC'rri('d it. None thC' lt•.::s it io: true. nnd l am fully 
couvinrC'd by <'X!){'fi('nc•1• lhnt it is !loafer than thC' rlid..,ion or one or two coal:s of a ve:;:;cl by tightly 
drawing a narrow cutting- ligature arourn.J. the artery." 
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hlood vessels were projected from th e ,·asa ' 'asornm (Fig. 30-!). But 
('ornil and Ranvier long since disproved this. Bubnoff held that the 
white bluud-curpuscles emigrated through the walls of the lig2.tured Yes-

sel•, permeated the clot, and cau sed its organization; but Durante (Cornil 
and Ranvier) demonstrated that the leucocytes only tra,·erse the wa ll s 
of the vessel when this has been ti ed witl1 a double li l(ature, causing a 
deat h of the included vessel, a nd that the le ueocytes travel throu gh this 
tlead tissue. They do not 
llel'n1eate the wall s of an other
wise health~· artery which has 
hPen tied with a single liga
tnrEl'. 

Cell proliferation takes 
place rapidly in th e inti ma; 
1trnnulntion buds project into 
the territory occupied by the 
riot (Fi,n;. 30.i); blood Yessels 
deri,·ed from the vasa vaso
rum penn eate the projecting 
!!Tannlation tii;;sne, in ntde the 
riot. me~t with vessels from 
the oppMite sid e, and join 
with flwse in a continuous cir-
1·11 lation; the embr yoni c tis
sue org-:mizt:s, gm<l1°mll y <'011-

trnrts {pt'Of'<''S o[ cira.triza. 
tion), and the walls of the 
,·es,rl are permanently oc
rlmlec1 hv this fibrillation . 
. \ ftprwnrci thp nPw-formed ,·e:-:sele clif:appe:.n to a great degree, being ob
liternted by the process of cout raction. 
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Thrombo;is from acnte arteritis is rare. Chronic arteritis is not in
frequently the cause of occlusion. Syphil itic "rteriti s is apt to de1·elop 
thrombosis of the cerebral arteries. .\rterial rhroi:1bosis (excluding the 
vessels to the brain and walls of the he"rt) is not "'dangerous to life'" 
venous throm basis. 

The process is usually so gmclilal that the collateral c-irculation is 
established before occlusion of the main trunk occurs. This may, in
deed, escape obserration until the enlarging superficial arteries attract 
attention. 

Y ASCULAR T UMOH.$. 

\Ve may recognize six varieties of vascular tumor, apart from trne 
aneurism. These al'e: 1. Arterial Yarix; 2. Cii·soid arterial tumor (t·ir. 

soid aneurism); 3. Arterial cutaneous tumor; 4. Ca]Jillary cutaneo us 
tumor; 5. Venous cutaneous tumor (these tht·Pe rn1-ieties are usually 
classed together nuder the name of angeiomata) ; and 6. Yenous 1·arix, 
or simple varix (varicose vei n). 

Arterial T'aria· may be defined as a dilatation and elongation of an 
artery of the seconcl magnitude (as the external iliac or com mon carotid), 
or the third (as the external carotid or posterior tibial), or of the fourth 
(as the temporal, facial, superior thyroid, or palmar branches or the ra
dial and ulnar). Cruveilhier has reported a case of artetial varix of tl1e 
extemal iliac a1'te1-v. I have ma.de one dissection of arterial i•arix of 
the superi or thyroid artery, in which this 1·essel wus g rea tly elongated, 
and as Jnrge as the extemal or internal ca rotid. It was tortuous, but not 
sa.cculated, th e dilatation being genera l. Tillaux * repol'ts a case of 
cirsoid aneurisin of th e ha.ncl, with dilata tion of the al'teries of the fore
arm ancl humeral region. 

'1'real1nent.-Artel'ial va rix may be treated by rompres~ion, or by the 
ligatu re, when surh a proceclure becomes neressa ry. In a ruse which I 
saw after the patient's death, ancl in which the superior thyroid artery 
was invoh·ed, the ligature would ham been a<ldsnble. The artery was 
in a healthy concli tion, with the exception of its increasecl length and 
cali bel'. 

\Yhen connectecl with cirsoicl arterial tumors, the soliclifiration of 
these by ligature, ca.utery, or injection , will us ually cure or palliate the 
arterial ,·::irix. 

Cirsoid Arterial Tumor (Cirsoid .il11e11rism).-The cirsoid arterial 
tumor is a n elongation and dilatation of the terminal subcutaneous arte
rioles (normal ly of a diameter of a.bo ut one fifti eth of an inrh). Theee 
tumors ma y be ge neral or circumscribecl. A single arteriole may be 
affected, or many arterioles may bP invoh·ecl. 

The cansPs of cirsoid arterial tumors are not posith-ely known. 
They occur most freqnently upon exposecl su rfares of the body, as nn 
the neck, hea<l. and hands. The fare and head arn most frequently the 
seat of all forms of rnsrnlar snhcntaneons ancl cutaneous tumors. 

* "Gaz. ~lt·:- hi1pirnux:· 1ti~2, p. 10t-l3. 
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Excludin1< those of the orbit, I ha,·e collected more than ninety cases in 
which the carotid arteries were tied for these lesions. 

Eitlwr periphe1,1l or central distnrbances of the functions of the vaso
motor 1w1Tes may lead to loss of tone in the muscular walls of the ar
teries. Frostbite and blows ha,·e been mentioned as causes of cirsoid 
a11eUl'is111. Herget· reports a case of cirsoid tumor of che band caused 
by irritation, from constant pressure of nn inst rnm ent which the patient 
used in his trade. The disease may be congenital, or may result from 
the increased growth of a cutaneous 11mn1s. It is met with mo t fre. 
,1uently between the ages of fifteen ancl thirty. 

Sy111pto111s.-Ahnormal pnlsation is the 1irst symptom of cirsoid aneu
rism. Petit tlescribes the sensation imparted to the palm of the hand 
as similar to the vermicular motion of a mass of earthworms. 

" Tith the stethoscope, a br1tit de soujjle is disti11etly audible. Pain 
is not constant, and is only clue to the pressure of the growth upon the 
cutaneous nerves. As the tumor progresses in size, more marked inflam
matory changes occur; adhesions to the skin take },lace; and ulcera
tions, with a1arming h:--emorrhage, are not infrequ ent. In some instances, 
especially in cirsoicl tumor of the scalp, pressure of the growth upon the 
calvaria may interfere "·ith the nutrition of the skull. 

'l'reatment.-It ruay be saicl of the treatment of cirsoid arterial tu
mors, in common with mterial, capi1Jary, ancl Yenons cutaneous tumors, 
that no method is as safe or sure as direct local treatment. For a long 
time c1eligation of the main trunk or trunks was the favorite practice. 
Sometimes this was done to arrest bmmorrhnge cln e to ulceration or acci
dent, in some few cases to arrest h;;emorrbage after or during an attempt 
at removal, but most frequently the intention was to c11 t off the blood 
supply. Since the vast majority of vascular tumors occupy the neck , 
face, and scalp, the carotids have been often tied in the trea tment of 
th~se growths. In my "Essays in Surgical Anatomy and Surgery"* I 
ha\'e collected 98 cases of ligature of the carotid for rnscular growth 
ahO\·e the clavi~le, and chiefly of the head. 'rhis numberc1oes not include 
60 cases of pulsating 'ascnlar tumor within the orbit. The results are not 
such as to encourage the careful operator in a repetition of the procedure. 

E"en in the nine cases in which both common trunks we1·e tiec1,t only 
one was cured (not, however, uutil after compression was made over the 
tumor), anc1 two were impro,-ed. ;\Inssey's patient was only improYe<l 
alter the second li1<ation, but was cured after a bloody excision. The 
tumor "'as exceedingly lal'ge, and the dilated nrt eries "'""e tied one hy 
one. More than twenty li1<atnres were applied, and the lHemonhllge is 
8aicl to ha,·e been c1"ngerously profuse. 

Other Rlll'!<eons besides l\[ussey:f "ho have practiced excision of r il'· 
soicl arterial and other u Yascular tumors n are Busch,~ H eine, :j: Giaefe. ~ 

*Xe>wYork.1870. 
t The OJlf'rlllClrs We're nl11f'km:m, Gumlerloch nnrl )ltillC'r, Kuhl. ~[u..:c:cy . PirognfT. Robert., 

Hoclt:"ersnnd\'nn Rurcn. rilnrnn,ancl Warren. 
t :4('c lhc iiuthor's ·· E ...... l\)'s in Surgie:i.1 .An1\tomy nml SurgC'ry." Xcw York, 1879. 
"lloiml',.,·8 "'System or Surgery," se9011J edition, vol. iii. p. ,)-lQ. 
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Wbson, * Bur ha nan, t Sydney Jones,:j: \Yarrcn, # \\' eitzer;' Gueniot, • 
and Hart.* The latter froze the tumor, and cut well into the soun<l tis
sue; little bloocl was lost. The late Prof. 8pence, of Edinburgh, cmed a 
deep.seated erectile tumor of the hand by galrnno-puncture. II Nelaton 
operatetl in a cirsoid tumor of the forehead in a similar way, and with 
like sucees,. 

Direct local compression has been tried by patient and expert sur
geons, but has not met with success. In carefully performed excision 
thrnugh the sound ci~sttes and near the limit of clbease will be found the 
Sllfest proceclu l'e . 

.Ll.ngeiomata.-The three next ,-arieties of "rnscular tumor," which 
may be grouped together under the name of .Ll.11g1'io111ata, are: (1) The 
Arterial Cntaneous Tumor, or .Ll.neurism bp .Ll.11asto111o.;is, composed of 
dilatations ot· elongations of the arterioles, either normal or new-formed, 
in the skin ; (2) the Capillary Cuta11eous 'l'umor, consisting of dilata
tions and elongations of the normal or new-formed capillaries of the 
skin; and (8) the Venmis C11tctneous Ttwwr (Caveo1011s .l\'recus), com
posed of dilatations of the normal 01· new-formed venous radicles of the 
skin. 

The angeiomata are considered by some writers as strictly new forma
tions of blood ,·essels. There is little doubt, howe,·er, that many vascular 
tumo1·s are chiefly made up of normal vessels which have undergone 
dilatation or hypertrophy. Other names that have been given to angeio
matn. are congenital rnevns, el'ecti1e tumor, telangiect:isis or plexiform 
nngeioma, n.nenrism by anastomosis, cavernous nrovus, ancl fungus ha~ma
tmle8. According to Depaul, one third of the children born in one of 
the eleemosynary institutions at Paris had congenital nmvi, the greater 
number of which disappeared spontaneously dnring the first few months 
of life. They occur chiefiy in the skin, and are especially apt to appear 
on the forehead, face, ears, and neck. 

Structure and S!Jmpto1ns .-Angeiomata commonly form flattened, 
slightly projecting tumors, varying in size from a mere speck to as much 
as an inch in diameter, and are composerl of new-formed, clilatecl. freely 
anastomo~ing capillaries, arterioles, and veins, in irrep:nJar, Jahrrinthine 
masses. They rnry in color, being at times grayish blue or reel. Often 
the only indication of their presence is the appearance of a difl'nse rerl
ness over a considerable surface. Examined mirroscopicall)', tbe walls 
of the vessP]s are crowclerl with cells, and the vessels are imbedcled in a 
network of fibrous and adipose tissue. The snperfirial and deep cutane
ous vessels-including the vessels of the hai1· follicles, sweat glands, and 
a'lipose tissue- join in the fo1·mntion of these tumors. The dispase may 
extend into the mnsrles and deeper tissnes. 

The majority of ang~ionrnta are soft and yielding, and can be emptied 

* llolrn c-..'.:; "Rvstcm or Sur.a-cr~·,'' ~C'<'nnd C'ditinn, vol. iii, p. !i-lO. 
t" Briti-.;h '.\ledic·al Journal,'' .Jun('. 187.1. p. s:~.i. 
t "Lnnccl," 1~~:?. 
#Ree th<' tmthor's a F.""ll~"'~ in Snrf:'iral .\1111t nnn' nnd :->t1rg't'ry," Xl'w York, 1879. 
I 1' ~JediC'nl Times 1rnd 011zcttc,'' ~\ugu::;l 21, 11::i7J. p. 209. 
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by pressure; but when of great nscnlarity nn<l long standing, when 
there has been an extensive proliferation of the peri,·useular connecthe 
tissue. presrnre will not cause their disappearanee. 8ome are very pain
ful, and others entirely free from sensibility. 

\"enous cutaneous tumors are composed, in great part, of new.formed. 
erectile tissue, analogous to that founJ in the corpora ca vernosa. Their 
structure js white and dem~e, the cavems communicating free ly with each 
otlwr. In rare instances they are known to contain chalky concretions 
1plileboli/es). The circnlatiun is actirn in these tumors, and their vol
ume variable. 

The walls of the si nuses contain a dense, fibrous stroma, inrnluntary 
muscular tissue, and stl'iated musct1lar fibers when the tumor is encroach
ing on the nu"cles. 'l'liey are lined by the same endothelium as the 
normal veins. 

These tumors are not all erectile, and some which ha1·e been erectile 
for a time lose this property. Gross describes a form of mr1•oicl tumor 
a" llltl'Oid ehplwntiasis, consisting of a hypertrophied condition of tbe 
kin and s11bc11taneo11s connective tissue. The affeetion, which is either 

congenital or cornps on soon after bfrth. is found usually in the lower 
extremities, thongh it may occur elsewhere. 

Angeiomata may de1·elop in lipomata and other neoplasms. They 
have been known to originate as a result of injury or frostbite. 1n 
addition to the tissnes already 
mentioned in which anegio
mata are developed may be 
mentionecl the spleen, kid
ney, 1h·cr1 anU lung. rrhe 
lire« is frequently, the lung 
vPry rarely, involved. In 
hones. this di,ease exhibits 
the same erectile characters 
as in other structures (Fig. 
306). It occut·s in the flat 
bones by preference, espe-
cially those Of the Crflllillm, Fm. 306.-Aneurbm ~~:rfrl~~~'.)1o~is in pnrictal bone. 

jaws, and scapnla, being often 
,·ery pninfnl. and ~ra,·e as to prognosis. Angeiomata are not infre-
quently situated on tllP labia of women. 

'l'he question of the relation of these tnmors to carcinoma ta ancl sar
comata i' worthy of consideration. ,J. Miillet· has reported a mal(qrwnt 
{t·ecutwnt) angeioma. .\case of melanotic degeneration of a congenital 
nmvus in a woman aged forty has been reported. The vascular dilata
tions in osteo-sarcomata, and in other forms of carcinoma and sarcoma, 
are analogous to those found in cavernous angeiomata . Some of the 
malignant tumors pulsate like the angeiomata. An angeioma may be 
diffuse or enea psu lated. 

Tbe pro.r;nosis depends upon the •ize and location of the neoplasm. 
Tbe diagnosis is not difficult in the superfkial tumors, bot in those 
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deeply situated, and in the trark of large vessels, the differentiation from 
aneurism is not easy. 

The arterial and capillary cutaneous tumors are a lmost alwa.1·s con. 
genital ; the venous tumors are rarely so. Angeiomata may be distin
guished from osteo-sarcornata, which barn perceptible pulsation, by the 
cmckling impression conrnyed to the sense of touch from the malignant 
tumors of hone. 

Se1·Pral conserutil'C telangiectases may occnr in thf' same indiddnal. 
Hutchinson, reports the case of a ch ilcl whicil had 01·er one hundred 
nrovi, all distinct and superfi cial. Yaseular tumors on the scalp ha1·e an 
element of clanger not present in angeiomata elsewhere, in that Liwy at 
tim es grow to such an ex tent as to canse necrosis of Lhe cah·aria. 

'l'J"ealme11t.-Angeiomata have been known to heal without surgical 
interference, as a result of an infec tious inflammation. 

Angeioma of the face, or of any exposed surface where a scar is to be 
a1·oided, is best relieved by the clean cut of the knife, since the cicatrix 
is less deforming than that produced by other modes of treatmeut. I ha1·e 
removed a number of these growths from the sralp and face. The in
cision should be made along the edge of the tumor, cutting only through 
l1 N1llliy tis.me. \\' hen this precaution is taken, h remorrhage is not 
dangerous. Of course the operation is not justifiable if telangiectasis 
i 1H·ol res more surface than can be covernd by stretching or sliding the 
sound integnment, or when it requires rPrnoval of the eyelid, ala uasi, or 
too much of the lip or ear. In such instances gah·ano-ca utery needles 
shonlcl be employed. In cavernons tumors of large size the following 
method, recommended by Prof. Esm1rch, of Kiel, should be recom
mended: 

Immerse a middle-sized silk threail for half an h our in tinct. ferri. 
chlor. ; remove and dry ancl sterilize by heat. The tnmor surface is 
carefully rleansecl a nd a round , straight, or slightly eurved needle is 
armed with thi s thread and passed through the tnmor in all directions 
at intervals of abont one fourth of an inch. The first series of threads 
should be passed through the deeper portions and parallel. If the rnerus 
is consiclerably elernted, a second layer shoulcl be inserted at a dght 
angle to the first. The threads are cut off a half inch from the surfnre of 
the tumor and left in position. A light sterile ganze r11·essing shoul<l he 
laid on, and over this a layer of borated cotton, held in place without 
too much compression by a bandage. 

In from two to four clays complete coagnlation orrurs and the threads 
are to be removed. If absorption is not ra pirl, the roagn latecl mass may 
be removed by dissection. By this prorednre I SLlCCeeclecl in ronsolicfat
ing and removing an Pnorn1ons cavernous nrovus of the face. The clisfig· 
urement was very sli f("ht. 

Venous Varix, Var ix, or Vrtricose Vein.-This variety of "vascular 
tnmor " consists of a clila tation and elongation of tlw cleep or subcutane
ous veins. This ronclition may exist in any portion of the borly, eYen in 
the bones ICornil and Ranvier ). It may involve a small portion of one 
vein, superficial or deep, or, as is most usual, a chain of veins. It is most 
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frequently obserred in the superficial Yeins, thonp;h Yernenil says that 
nuix is really as common in the deep-se<1ted as in the supel'licial vessels 
(BJ"rant). It is especially prone to occur in the saphena veins. Hwmor
rlu,\<ls and varicoceles al'e common forms of rnl'ix. Unusual types are 
the d ilatation o( the jugulars from stenosis of the vena cava descendens, 
and that of the superticial abdominal ,·eins from stenosis of the ascending 
cam. Such conditions are described by some authors as simple hyper·
trophies OJ' dilatations of Yeins. Any long-continued dilatation consti
tntes a varix. J lyperplasia of the normal tissues of the Yenons wall is 
the n<1tural sequence of prolonged pressure an<l increased function. The 
hypertrophy o( the wall is not always eqLial to the res istance of the in
creased pressure; hence sacculated pouches orrnr when the vessel 1rnll 
becomes mnrh thinner than norm al, not infreqnently resnlting in rnpture. 
\'arix is of freqnent oecurrenre in women who have had repeated preg
naneies (Bi llroth). 

Poorly fed and hard -worked persons, especially those who wol'k in 
the upright posture, al'e more prone to rnrix than 01 hers. There can he 
no doubt that p;radtation is the chief ancl immediate cause of this dis
ease. The reins most subject to the p:reatest, pl'Olongecl blood weip:bt, 
and least protected b~· pressnre. are inn>h·ecl in tlw gi-eat majority of 
cases. Paralysis of the muscular walls, either b.r atrophy of the muscles 
or interference "~th the fnnction of the nen•i rnsorum, may cause Yarix. 
This is pro,·ed by the fart that a small Sei(ment of a single vein in the 
upper portion o( the bo<ly, where the :rnastomosis is free and gravitation 
ran not be considered as a factor in the dilatation, may be the seat of 
this affection. 

In well-marked 1Jari3· the veins are greatly increased in caliber and 
in length, so that they seem coiled and twisted upon themselves in knot
ted masses. They are narrowed in ca liber at frequent interrnls, these 
contractions opening into expandecl pouches, in p;enernl appearance not 
unlike the saccnlated large intestine. The valn•s are wholly inefficient, 
often ~attened against the wall, or at times partially destrnyed. At the 
lerel or the nih'eS the walls are exceptionally thickened. The thicken
ing is dne to a mnltiplication of the muscular elements and hyperplasia 
of the connective tissue. The connective-tissue new forniation is abun
<lantly diHtributed in the meshes of the elastic network, and the bundles 
of fib~l'S nre usnally arranged parallel with the long axis o[ the vessel. 
This areo11nts for the longitudinal ridges seen on the inner stuface of 
the affected veins (Cornil and Rande1'). Ernn the nutrient vessels of 
the walls of these rn.rirose veins-the l1asa Ntsorum-ha,·e nnclerg-one 
hypertrophy, ancl are themselves the seat of rnrix, forming at times 
renons raverns in the wall of the vessel, which communicate with the 
,·ein. The intPrnal tunic is not, prnperly speaking-, thickened, except at 
the points of attachment of the Ya!ves, or where a thrombus has formed. 

Immediately extemal to the middle elast ic tunic, the mL1sculaJ' tissue 
appears inrreasecl in quantity, arranged in trans,·ersecl and perpendknlar 
lamin;e, separated by bundles of h?pertrophied connectirn tissue, which 
are not infrequently stained with gmnnlar pigment. Calcareous depo•its 
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orrnr primarily within or between these connecti,·e-tissue bunclles (Cornil 
and Ranrier). 

Hyperplasia of the connective and other ti,suPs in the immediate 
virinit)' of the \'arix of long standing presents the usual appearances of 
elephantiasi". Small spots of ulceration occur as a re"'11t of malnutri· 
tion, and, coalescing, form the large and obstinate ulcers seen so fr,.. 
quently in n11·ix of the legs. 'l'be veins become g1·eatly elongated and 
assume different shapes, irregularly sinuous or corkscrew.like, twisted 
upon their axe,, and frequently, on account of perirnscular inflamrna. 
tion, matted together by new-formed connectirn tissue into venous tu. 
mors. Occlusion of varicose veins may result from thrombosis, and a 
cure may thus ensue. 1<'1·equently concretions are found in varicose 
veins, at limes adherent to the walls. These concretions are called 
plilebolithes or plilebolites (Dunglison). 

Treatment.-Yaricose •eins may be treated radically or consel'\·a
ti,•ely. Occnl'l'ing in yotrng or middle-aged subject•, the operation of 
deligation or excision should be performed. In the case of a student at 
the United States Military Academy at "'est Point, "ho, at the end of 
his second year, de,·eloped large varicosities of the right saphenons ,·ein, 
for whil'h he was about to be discharged, I operatetl by excising this ,·ein 
in its entire length, appl)-ilig ligatures to the collateral branches. It was 
first tiecl about two inches below the saphenons opening in the thigh, anrl 
an incision through the skin made the entire length of the •ein. The 
collateral branches were tied off, the main trnnk and the varicosities ex· 
cised, and the wouncl closed with catgut and covered with a dressing of 
stel'ilized ganze. The patient reco,·ered cured. 

'Vhen the varicosities are confined to the leg, if lm·ge and tending to 
inflammation, they should be excised. Sma ll varicosities may be oper· 
ated upon with cocaine anrosthesia and catgnt ligatures applied at two or 
more points along the course of the vein. In the conser1·ati,·e treatment 
an elastic stocking properly fitted gires great comfort and prevents the 
formation of ulcers. 'Vhen this can not be obtained, an Esmarch elastic 
bandage may be employed or a tight-fitting flannel bandage may be 
applied. 

MoLrn. 

Closely connected with the more superficial forms of ,·ascular tnmor 
are the almormal, circumscribed hypertrophies of the skin, which are 
known as moles. 'l'hey may be, and usually are, congenital, or they 
may be developed at any period of extra-uterine life. All portions of 
the cutaneous surface may be the seat of this form of hypPrtropby, but 
the exposed surfnees, such as the face, neck, and hands, are most fre· 
quently affected. The hypertrophy which constitntes the mole mar 
in\'olve all or any one of the tissues which enter into the anatomy of 
the intcgnment. The most freqnent variety is that which occupies the 
face, as a simple elevation from which a few stiff hairs grow. It is not 
stained with pigment, and differs rery sli!;htly, if at all, in color from 
the normal skin. The lesion here is a true hypertrophy of all the tissues 
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oi the skin, chietly in the derma and papillary layer. The rnsctllai·ity 
is slightly inrrease1l, and the sebaceous glands connected with the hair· 
follicles take part in the hypertrophy. On other portions of the bod.1· 
this form of mole (1u/'1'/IS 1·11l9cuis) will ha1·e no hairs gm11ing from ih 
~urface. 

X<11'11s pigme11tusus is not usually a thickening of the entire cu tis, :•s 
is the simple mole just deseribed, but its pathological eonditiou is an 
excessire deposit of pil-(ment in the ~falpighian layer and in the epider
mis. It rnries in color from a sJate-gray to a blue, mallo::rany1 reclclish
b1own, or wine-color. At times the pigment mole 11 ill extend orer a 
large area, occupyinl-( as much as one tbinl 01· one half of the face. The 
lobule of the ear, and the integument between the l'yes and orer the tem
ple, is the most common location of this defom1iry. Another name for 
the~e spots is Hport-wine mark." 

\\'hen the hypertrophied area of skin is st11ddecl with hair"!'. it is 
known as na·ws pilosus, or hairy mole. It follows from the name that 
this kind of hypertrophy can only occur on those portions of the rhtis 
in which the hail's grow. The plantar surfaces of the fret and the palms 
of the hands are tie1·er affected. They may or may not be stained 11·ith 
pigment. The majority of hairy moles are not colored. 

~[oles, whether· simple, hairy, or pi1nnented, are henip;n. As a re,ult 
of irrit'1tion and infection, they may become ulcerated, or rna.1· de1·Plop 
into malignnnt p;rowths. Carcinomata, espPC'ially of the me1anotic ni

riet)•, are freqnently desrribed as havinp; reRulted from inflamed pi1m1ent 
moles. .Ahuming lurmorrhng-e has bePn known to oc·c ur from a mole 
more than usn ally Yascular", in which nkerntion had been established by 
friction of the cloth in!-(. 

'Prmlmen!. -As long as 110 deformity or inC'om·enienre result:-; from 
these formations, it is better to let them alone. " 'hen situated upon the 
fare, of s11ch size or position that they berome oiTen,i1·e to rhe eye. they 
may he ri•mm·ed by simple excision. The incision ,;J1011 lcl be elliptical, 
and well away from the growth, going entirely through the thiekne~s of 
the skin. T!w wound sho11lcl be closPd with fine sutures, or drawn nicel.1· 
top;ether with adhesil·e stl"ips. The simplest method of procedure is to 
produce loeal an;{'sthesin ·1iy cocaine, and operate quiekly. Pod-wine 
marks mn1· also be exdse11. 

If a m~l~ shonld at any time take on inflammator)· action, or p:ive any 
inrli1·ation of mnli~nanry, imme'liate excision would be impPrath-e. nnd 
tlie incision 'hould be wide of the supposed area of the disease. 



CHAPTER xn". 
ANEl'HJs~r. 

AN anenrism is a sacculatecl tumor, the cadty of which commnnicates 
with an artery, and in rare instances also with a vein. 

They may be classified as splwriral.fus(/'orm, and dissecting. 
A svllerical aneurism is one in which the tumor is well defined, its 

diameter being larger than that of the opening of rommnnieation with 
the' "essel. IL may sµring from any portion of the artPrial wall (Fig. 307, 

a0 0 c? d} en ;:;E:~E~'.,e1!:!~~2~.3~Ve~~::~ 
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p Afllsi.fori1i anendsm is one in 
( . which there is a g1·adual and gen-

\ 

era l dilatation of an artery in its 
I entire circumferenc~ (Fig. 307, a, b). 

l:: · A sphencal aneunsm may occa
sionally develop from the wall of a 
fusiform dilatation . 

. \ dissectin_q anenrism is one in which, owing to pathological changes 
in the intima, the blood insinuates itself betwPen the inner coat and the 
a1hentitia, dissects the intima from the media and ach-entit ia, and re
enters the "essel at a distant opening. 

Anenrisms are further di"ided into the true and false. To the for
mer belong all tumors the walls of which are composed of the walls of 
the vessels from which they spring; to the latter belong those tumors the 
walls of which am c·omposed of infiammatory new-formed tissue. 

Crwse. - A true aneurism is always prererle<l by arteritis, which re
sults in atheromatons degeneration of the normal p]ements which com
pose the artPrial wall. 

The palliolog!J of arteritis ancl tlrn relation of this condition to 1·ari
ous dyscrasi:c- as syphilis, nephritis, gout, rhenmati:.;m, etc.-bave been 
fully tlwelt on in a preceding chapter. Syphili s impl'Operly treated in-
1lures aneurism in a large proportion or cases. The relation of violence 
to these tumors must not be lost sight of. No matter how sel'ere the 
rl>•srrasia ancl the general condition of arteritis, which is a j)a1t of it, it 
is well known that in the large majority of ruses anenrisms de1·elop at 
those points in the arterial system whieh are subjertecl to the greatest 
' 'iolence from l1eart action, or muscular or mechanical pressure. Thus 
the arch of the aorta, and that po1tion of the arch in the direct axis of 

2G6 
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the left ventricle, is very prone to aneurism, as are the great veRsels near 
their origin from the aortic cnr1·e. The popliteal arteries, subjected as 
they are to violence in forced ilexion of the legs. are frequently the seat 
of aneurisrnal dilatations. 

From a study of the rnrious conditions which prodnee aneurisrns, it 
is el'ident that the normal wall of an artery can not form the sac of the 
aneurism. Some of the normal anatomical elemenrs may be present in 
the sac, bnt the integrity of the whole is impaired. 

An :.rnPul'ism may in rare instances communicate with n Yein (1:aricose 
oneurism) (Fig. 308). The direct communiearion of a 1·ein and artery 
without a sac i ·known as aneurismal varix 
(Fig. 309). 

If an anenrismal tumor be examined, it ~ 
will be found to contain coagulated blood i11 
all stages or fibrillation. The peripheral 
portion or the clot is composed of irregular m 
lamirue, and, if examined with the micro-
scope, the laminated appearance is found to · 
bed ue to alternate layers of white corpuscles, 
alld upon these a deposit of fibrin. As the 
center or the tumor is approached, the coag-
ulation is evidently more recent, while in the Fio. 30~. 
CUNity Of the anelll'iSITI a SOft pOSt-mOrle111 Yal'lcllsc ancuri,..m. 

dot is usually found. 
Fusiform aneurism occurs most frequently in the thoracic aorta, with 

especial pt·eference for the arch. It may affect the entire aorta, ancl the 
great vessels derived from it. Not only is the diameter of the arteries 
increased, but the hypertrophy results in a considerable increase in their 
length . Not infrequently a group of fusiform expansions may be seen 
with strips of sound and non-dilated artery intervening. Calcareous 
rleposits occur in patches, and seem to gil-e strength to the walls, since 
those portions gil'e way more readily which are not the seat of calci
fication. 

Coagulation is not apt to occur, as in sacculated aneurisms; iu fact, it 
ic;:, a rarr rondition. Fusiform aneurisms deYelop slowly, nncl. as a rule, 
are painful and dangerous only when, by reason of their lari(e growth, 
they exer·rise undue pressure upon important organs. Thns, in dilata
rion of the trans1·erse arch, 01· of the right subchn·ian, spasm of the 
,!!lottis ocrnrs from irritation of the recurrent larynµ-eal neneR, 01· respi
rarion ancl cleglutition may be se1fonsly embarrassed by direct compres
sion of the trac·hea or crsophagus. Pusiform dilatation of the abdominal 
aorta may pl'Oduce serious results from disturbance of the ,·aso-motor 
'J'"lern, hy compres,,ion of the sympathetic ganglia near the diaphragm, 
by partial or complete occlusion of the thoracic duct, etc. 

Disudi11r1 nnenrisms are rare as compared with the other l\rn rnri
eties. The dis•ection or lifting of the thin lining membrane of the artery 
from the media usually occurs in the long axis of the \'es•el. If the 
middle and outer coats do not become im·olw<l in the degeneration which 
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bas affe('ted the inn<'r coat, this form of aneurism mny continue incl .. fi. 
nitely, "itlwut lea<linµ; to a fatal termination, although the danger of 
em holism <''111 not be overlooked. 

Ir the orlwr lay~r' give way, a sac!'nlatc<l anenl'ism is formed, with 
the ad,·entitia for the sac, or rupture may occur, leading to fatal extrara
sation. 

Afalsf, or so-called "diffuse," aneuriRm results from the solution of 
continuity in all the coats of the Yessel wall, and the suclden diffusion 
of blood into the peri-arterial tissues. The extmvasation continues until 
the reHistance of the surrounding tissnes is equal to the pressure of the 
column of blood within the vessel. As a resu lt of the extravasation, an 
inflammatory pmcess, of variable intensity and nsnally non-infective, i< 
established, which results in the fol'lliation of a limiting membrane, or 
anemismal sac. 

The pror;11osis in anenrism varies under widely differing condition•. 
In general it is a gra\·e affection, the gradty <lepending, in a great de
gree, upon the location and character of the tnn1or and the physical con
dition of tlw indhidnal affected . An aneurism of the cranial cadt\· will 
prod nee rapidly serious effects by compression of the brain . The P.arity 
of a prognosis diminishes as the location of the tumor is removed from 
the cadties. Aneurism (especially the saccnlated variety) of the aorta, 
innominate, snbclavian, or iliac arteries, is an exceedingly dangerou~ 
affection, while the same condition in the distal arteries yields remlilr 
and safely to surgical interference in the great majorit~· of cases. Tbe 
prognosis may also, in part, depend upon the degree of discomfort expe
rienced by the patient, from the effects o[ preSR11re npon contiguon< 
organs. Neuralgia of the most painful ancl obstinate kind, resultini; 
from pressure of the tnmor upon a neighboring- nern.\ may hasten a fatal 
termination by loss of sleep and rest, and the g<'neral impairment of 
nut1·ition. Occlusion of the aceompanying Yf"in may orrnr, }Jroc1nring 
cr<lema and ganp;rene. Again, the gravity of the 1n·oµ:nosis is increased 
when, by 1·pason of its location, the sac of an aneuri:-;m is in contact with 
a bony surfa('e, since rupture is not infrequently precipitated by attrition 
against the rou~henecl bone. 

'l'he s11111pto111s of anenrism are, in great part, local. They refer to the 
dirnct derelop11wnt ancl eilect of the tumor. .\ senS<' of unusual throh
bing pain, more or leRs se1·ere, ancl swelling in the line of an artery (when 
the ane11rism is outside of a cavity) \l'hich pnlsatl's \l'ith the cardiac 
systol<', \\'hich, \\'hen not resting upon a hnrd surface, is expansile in all 
directions, awl which gives to the sense of tonch a trnnor not easil)' 
dcsrl'ibe<l bnt readily appreciated, arP symptoms whirh poin1 in general 
to the diagnosis of' anenrism. The stethoscope, appliecl to the tumor, 
conveys to the ear the Jleculiar sound(" bntil ") cansed by the pa'8age 
of the blood current from the narrow vessel into the expanded aneurismal 
sac and out again. H the tumor be situatecl npon one of the arteries of 
the extremitips, compression upon the ral'<liac side \\'ill cansP a ce;;sation 
of the pnlsc tremor an<l bruit, ancl diminution o[ the swelling, while pres
sure npon the distal side will temporarily exaggerate these symptoms. 
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"'hen an aneurism is dp,·eloped as a result of a wonnd of an arterv. 
the immediate symptoms of hirmonhage and swelling, with the puhdt
ing rharactel' of the tumol', will clearly indieate its pre"'nre. The differ
entiat ion is chiefly between solicl or cystic tumors, whic'h develop along 
the line of the artery, ancl are liftecl by thearterinl pulsation. .\bscesses, 
or Herons cysts, al'e the rnost difficult to reeognize. In tlw formation of 
an abscess there is a previous history of inflammation. An aneu11'111a l 
tumor expands equa ll y in all directions, while any other t11mor tra,·els 
with the arterial pulse in onedil'ection only-that of least 1·esistance. In 
cases of gl'eat difficulty of diagnosis it will be jnstifiable to aspirate the 
t1111101· with the finest hypodermic neeclle. 

Lt'ft to nature, the progress of an nne11ri"im i ~, with rare exceptions, 
to a fatal termination. The deposit of fibrilla ted fibrin within, and the 
inflammatory new-formed tbsue without, may retarcl, hut rnrely arrests, 
the progress of the disease. Added to the danger of death from rupture 
of the sar, or compression of neighboring 01',gan~, i:-; tlrnt of inflammation 
and sloughing as the result of infection or overtPnsion of the skin as the 
rumor appl'oaches the smface. The h ope of recoYery is in the grad ual 
deposition of fibrin " ·ithin the sac, causing its ultimate occlnsion, or that 
of the vessel or rn"sels immediately con nectecl with it. The danger of 
gangrene in the parts be.voncl the tumor is lessenecl wit h the gradual 
establishment of the collateral circulation, while the sac ancl its contents 
are less apt to inflame tlrnn when the occlusion is s udd en and the clot 
recent. 

The treatment of aneurism is consli/utional and loral. 'rhe constitu
tional tl'eatment is di rected toward the jndirions ' " PlHllt of the physical 
powers of the patient, th e relief from pain, and the prnc1nction of a 
rornlition of the blood favorab le to a deposit of fib1illated fibrin in the 
tumor. 

The local measures are directed to the mechanical control anc1 a rrest, 
eithel' gradual or immediate, of the circulation in the aneul'ism, with the 
""me encl, in view, namely, th e formation of fi brin wi1hin the sac. 

Constitutional measures alone offer little hope of a c11re, and are ap
plirahle only to cases where the dangers of operatirn intel'ference are 
suffirient to contra-indica te any surgical procedure. In this p lan of 
treatment rest in heel is the firs t and essentia l requirement. Tn conjnnc
tion with this there may be administered certain remedies which dimin
ish the rapidity of the cil'culation , or affect the blood "essels or blood in 
s11rh a mannel' that the gi-adual deposit of fibrin in th e sac is proc1ucec1. 
folwlNt's nwt hod of rest in bed, venesection, and grad nal starvation, 
In order to slncken th e blood cnrrent ancl thus cause coagu la ti on in the 
ane11rism, is now almost entirely abandoned. Thougl1 heroic, this plan 
of treatment is not without good resu lts, as will be shown in the report 
of rases of spec ial anenrism. * 

T11fn e/l modifiecl Ynl"1lrn's method by om itt ing bloodletting and 
substituting a restl'ictcd diet, with the minim nm of flaicls . R est in the 

*8cc'·SnbcJn,·inn .\ ncuri:-m,'' fourt('en ca.scs hy \"al'-:ilrn's mC' thod. 
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recumbent position mnst be rigidly enforced. .\monp; thf' remedies whirh 
ha,·e been recommended for internal administmtion, iodide of potassium 
is most important. It is especially efficacious in syphilitic aneurism, and 
it is oflen essential to combine mercury with it. 

Among the many snrgical procedures inHtitnted for the relief of 
aneurism, those two whicl.t deserve the first consideration are compression 
and the ligalll re. 

Compression may be employed on the canliac side of an anemisrn, 
close to the tumor, without an intervening collateral brnnch, or at a dis
tance from the sac, with one or more intervening branches. It may be 
employed on the distal side, with or withont intervening anastomosis, or 
directly to the surface and back of the tumor, 01" again, on both periph
eral and central sides, with or without Jirect compression of the aneurisrn. 

The li_qature may be applied on the cardiac side of the tumor, there 
being one or more branclws giren oil' between the ligature ancl the sac 

\~ 

I' ~ Uu 
Antyllus's method. WnrJrop's method. Ancl's method. Iluntcr'.s 1uNhod. Brn,..dor·~ mtthod 

Fm. :no. 

(IInnter's 111Nl10c1), or without an inten·eninp; branch (Anel), or on the 
distal side without (Brasclor), or with an intervPning hranrb (\Yarclrop), 
or close to the tumor on both the distal and cardiac sicle, with or without 
extirpation o[ the tumor (Antyllus) (Fip;. 310). 

"'hen interrnpted pressure upon the main trnnk, on the cardiac side 
of au nneurism, is possible, it is the ffrst method o! treatment to he 
adopted. It can only be contra-inclicalecl wlwn the tumor is so near to 
the great carities from which the arteries emerge that there is not suffi· 
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cient room for its accomplishment. or when, on ac!'onnt of the anatomical 
, arrangement of contiguous nerves and ,·cins, cornprexsion is painful Cir 

inexpedient, or wlwn, as will occur only in exceptional inHtances, rnptme 
is imminent; then the ligature is demanded. 

Compression rnay l>e manual or inslnwu:ntctl, and NJntinuou.r;: or iu
tern1pltd. 

Giren a popliteal aneuri•m, as an ilhrntration, rompreRsion on the 
cardiac side, with an intervening branch, may be employed as fol
lows: 

Di_qital or .ilfanual.-The patient being placecl in a position comfort
able to himself and convenient to the operator, is, iI the necessity de
m>inds, put under the influence of an opiate or anmst hetic. Compression 
is then made witl1 the pulp of the thumb laid upon the femoral arter~-, 
just where it crosses the rim of the pelvis, until pulsation in the tumor is 
diminislted or arrested. Additional force is gainecl by pressing the 
thnmb or lingers of the opposite hand on the dorsum of the thumli tirst 
employed. "'hen from fatigue further compression is impossible, the 
opemtor is relie,·ed by the next of the detail, and so on. After a lapse 
of from two or three hours to at times as much as three days, the tumor 
ceases to pulsate, becomes lil'm and inelastic, and remains permanently 
occlnclecl. 

Neclwnical.-A method less tiresome to the operator, no more annoy
ing to the patient, and almost, if not equally, as effective, is as follows: 
One or two sticks of harcl wood about an inch in diameter, and from fom 
to six feet in length (small-sized hoop poles or a crutch will suffice), are 
covered at one encl with an India-rubber tip, or compress of some soft 
substance. The other end is tied to the ceiling with a string or to a bar 

Mer the bed, ancl allowed to descend until the tipped extremity rests 
with the required weight upon the vessel to be compressed (Fig-. 311). 
It may be concen;ent to employ two poles, so that one ma~' pr<>ss a fPw 
inches lower clown than the other. lf one is employed, the assistant or 
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patient can be directed to clrnnci;P the point of prer0"1ll'e at interrnls, in 
order to prevent pain 01· t"xeonarion. For this sarm· p1n1~ose the late 
Prof. Alpheus B. C1·osby s_ucc~ssfully em~il?yed an ela~r,ic tnbe 1"11'
tially filled with shot to g1rn 1t the requ1sHe weight. J he tube '"''' 
suspemle([ aborn the bed and the pressure regulated by the quantity ol 

sho~:arions toumiqnets, with one, two, or three compressio? pads, have 
been used with tlH:i 8ame object in view, and with v::uymg uccess. 

Among the better of t.hese in
strnments is Charles K. Brid
don's com prnssor (l<'ig. 312). 

Compression with the merh. 
anism just described may abo 
be en1ployed ou the distal 
side ol the aneurism, although 
with less hope of success than 
in pressure on the cardiac side, 
which is among the most suc
cessful of the consen-atil'e 

"--.;;;~~;=:~;;::::::;:;.:diii~....,, :~~~1ods at the surgeon's com-

I<'rn. 312.- Briddon'11 compressor. .Direct pressure npon tho 
anenrh-mal tumor bas heen em

ployea in a few instan<'es with a fair degree of sn<'cess. Six rases of 
suocl,n-ian anenrism treated in this manner will be given hereafte1-, with 
description of the merhr,nism. 

Pressure on both the distal and cardiac sides, with or without direct 
pressure on the tumor, bas been practiced by the employment of Es· 
marrh's bandage. The methoc1 is inferior to digital or mechanical rom· 
pression on the cardiac side of the tnmo1", and is decidedly more dan
gerous. 

In the application of the ligature the method of Tiunter is generally 
prefemble. The advantages of this method over that of Anel may be 
enumerated as follows: The ligaturn is applied at a distance from the 
anenrism where the artery is more apt to he in a healthy condition, thus 
t1iminishing the danger of secondary h1l'morrhage. The existence of one 
or morn collateral branches between the ligatnre and the himor renders 
the process of coagulation iu the sar less rapid, and consequently firmer. 
The only objection to tl1is methot1 of operating is the possibility of fail
ure dne to too free anastomosis, whereby the necessary diminution of 
the circulation is pre,·ented. 

The method of Anel is rarely perfom1ed, for the reason that the walls 
of the Yessel are apt to be diseased so near the anen rism. 

Deligntion upon hoth sides ol, ani! close to, the tnmor (method of 
.\ntyllns) is not practiced, except in pa1tirular cases, where the aneul'is· 
rn"l tumor has nnmerons annstomos~s connpcting directly with the car· 
ity of the sac, as is not infreqnent in popliteal anenrism, in wl1irh the 
sac is nsnnlly dissected ont. That part of the operation of Antyllus 
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whil'h consistrd in incision of the tumol' :uul lucking the sac h not 
a1h ised. 

The 01wrations of delil'ation upon the distal sit1e of an ane11rism, so 
dose to the 111mo1· that no coll ateral bl'auch intervenes (Brasclm'). or at a 
point more remote with one or more col lateral brandws intenening 
I \\'al'clrop}, are prored11l'es ll'hieh have been frequently emplo.n•d, espe
eially "itltin the last fell' years. Prefernute is gi,·eu to \\'anlrop's 
opPration.* 

Ase ptic ratl'ttt prepared strictly after the met hod of Yau Horn and 
Ellison, a~ given on another page, i:::; the safest and mm;t relinhl e of al l 
materials in the <leliga.tion of mteries. The larger ~izes should be 11e:ecl 
fot· the hiri(Pl' ,.e"'els: Nos. 4 to G for the iliars, fi'111orals, s11brlctl'ia11s, 
and rruotids, and proporti onately smaller li1'al11res for the small er ,·es
sels. 8 houhl it erer become permissible to tie tlw aorta, I ll'Ould p refer 
twists or a n11mbe1· of fil aments of No. 3 or 4 ealgur, r:1ther tltan one 
l a r~e Hol id cord . 

. \m oog the nwthoi!s of trentnient of ane1nism which h~we heen prar
tirl'cl with rnrying degrees of success are lfosin.r; the inner ~urfare of 
1he sac wall with a long a'eptic 11eedle, as prn<' licec1 by Marell'en, of 
(;Jas;soll'; the i11trorl1tdion oj' a la1·ge 1111111bt1' <1f silrer pins plunged 
into the sac aH in a pincu•hion, and left in from t\\ehe to twenty-four 
hn •n·,, as pract ired by myself; massage or kneading j .fle:rionj and the 
i11/ro,flidio11qf1cire or horsehair into the sac. 

Trn8illg tlte 8'1e.-1lacell'en s 11ccessfull y prnctked this method, 
whirh consists of the introduction of a long, delicate steril e neeclle in to 
the ra\'iry of the sar, hriniring the poin t of the needle along the wall in 
varions clirert ions, by thi s means exciting more rapi cl formation of co
ai:ulum in the ronghened wall. In aneurisms at the root of the neck, 
as of the ascending or transverse ao1ta, of the innorn inate or carotid 
arteries, or of the subclavians close to tl1e ca rotid, t11e clanger of clot 
heinl' ll'asbecl into the vessels leacling to tl1e bmin shou ld not be o,·er
lnoked. 

<lenp11nrture consists in the introcl nction of needles or, preferably, 
~ ilrPr pins. In one case d large thoral'ic anp111·ism of the ascend ing 
aorta. in which I ll'as afraid to employ Mare"·en's melhod for fear o[ 
riot being cnl'lfocl to tllP bra in , under careful aseptic precautions, I 
in1roclurecl about tll'o dozen sih·er pins, two inches long, to their full 
depth into tllP anenrismal sac. the pins being abont one fourth of an 
inch apart. The,v were left in from twelve to t\\'enty-fonr hours. and 
Jll'O<lnrecl wrll-rnarkecl coagu lation. The operation was repented tllire 
in this rase; tlw mll'nrism diminished rapidly in size, and the palirnt 

r,·er did more tlwn f<u~i;est the distnl opcr:ilion. De.:.
withnnt :--U('('C'"i". ""nnlrop mndifird th(' 

lfl2,j. (SeC'flr1iclr h~· lhcnuthor, "..-\mcricnn 
:md •· Prizr Es,:ny of theAnl('rican :\[crli-
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was disrhargecl mnrh imprornd. He returned to his work, and a year 
later died from di,lodgment of a clot whieh was swept into the caroti1l 
artery·, rau~ing fatal cerebral anremia. . 

,liassa[/P or k11eadinr; has been snccessfull.1· performe,l in a few in
stances. The aneurism is manipulated with the intention of detachinl? 
from the sar enough of the fibrillated clot to plug np the efferen~ Yessel 
anrl therPby practically tie the artery ou the distal side (Bmsdor). It is 
of clonbtful propriety except in small aneurisms sitnated in the arms or 
legs. The danger of embolism in the cerebral circulation is too great to 
justify this m· any similar procedure upon an anenrism connected with a 
vesRe l leading toward the brain. 

Fle:rion or posture is practically a method of direct compression, 
using the normal tissues for a pad. It is employed in popliteal anen
rism, where the knee is flexed and fastened so as to compress and par
tially occlude the tumor between the tibia and fibula, and the femur. It 
is a juRtifiable mPthod in rare instances. Tbe same practice may be 
instituted at the elbow, but is impracticable at the axilla on account ol 
the- arrangement or the nenes. 

The introdnction of watch-spring, sill'et-wire, liorselwir, catg1tl coil, 
or auy other foeeign solid substance into the cadty of an aneurism 1rill 
rarely be justifiable except as a last resort in cases where the ligature 
or compression is impossible. For its execution a pointed canula is 
usually employed, which, having beeu introJnced into the sac, the 1rire 
or gut is pnshed through . The quantity nsecl rnries from two or three 
feet up to sevPral yards. :More of the catgut rna.v be introclucecl than 
of the metal, and the animal ligature should always be prefened if this 
prnce<lure is adopted. 

SP.ECL\L ANEl'Rf~M$. 

Ane1u-isin of {lie Thoracic Aorta.-The ascending aud transvef'e 
portions of the arch are most frpquently affected . If the dilatation is 
fusiform, both of the~e segments are apt to be inrnh·ecl; if it is a sac
cnlaled anemism, it is usnally confined to one or the other segment. 
Sace11h1tp<l anenri;;m of the ascending arch high up, or of tbe transverse 
arch, usually in\'oh·es the orifice of one or more of the great 1·es,els 
whi<'h originate here, although. as in the specimen figured below (see 
Fig. 3l3), not infrequently the mouth of the sac opens close to these 
vessels, but cloeR not involve them. 

The diagnosis of aneurism of the arch is gpnerally obscure until the 
dilatation has aclvan<"ecl to such an extent that preRsnre symptoms are 
eddent. Pain of varying- intensity may b(' l"'rsent in the earlier stages 
of del'elopment of both fusiform ancl sacrnlatecl anenrism. A symptom 
of great cliag-nostic value is disturbance of the laryngeal mnsrles, clne to 
pressure upon the recurrent laqngeal ne1Te of the left side. This ocrurs 
in dilatation of the t1·ans1-erse or clesrencling segment of the art'h. The 
anenrismal bruit may be recognized as soon as the sacrnlation is well 
a<lrnnre(l. Interference with respiration, or deglntition, or the retnrn cir· 
eulation in the veins, is among other ancl important pressure symptoms. 
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The appearance of n tumor with an expansile pnleation synchrouous 
with the Ctll'(liac systole, in the upper thoracic region, cletermines the 
diagnosis of aneul'i"n. The differentiation of dilatation of the arch, 
from a similar ('Ondition of the inuominate, left carotid, or left sul;cla,·ian 
in the thorax, is rliflicult, and at times impossible. .I. number cf errors 
in diagnosis b~· competent and honest obser\'ers are on record. 

The fo11owing points will aid in aniving at a diag-nosis: The tumor in 
aneurism of the ascending arch is usually first appreeinted to the right 
of the sternum, between the cla1·icle and the third rib. The pressure 
symptoms do not affect the voice unti l th e tumor is recognizable in the 
right side of th e root of the neck, where i t itwohes th e right rec urrent 
laryngeal ner\'e. R espiration may be interfered with, or co ug h produced 
hy compression of th e r ight bronchus. This condition wil\ lw recognized 
hy the hi,sing ral es di stl"iboted OYer the area of the right lung. Anen
rism of the trans1·erse arch is usually first recognized to the left of the 
sternum on about the same p lane as for the ascending segment. Laryn
goscopical pxarninlltion will demonstrate that whate rer of muscular 
paresis ex ists is confinecl to the left vocal bands. If the tumor rises into 
the heck, its appearance will have been preceded by pressnre symptoms 
of JongPr duration ancl greater se,-edty than in either innominate, carot
id, or snbc]a,,ian anenrism. 

Innominate aneurism usually appears at the upper margin of th e 
sternum in th e space between the t"·o tend ons of origin of the right 
sterno-mastoid muscle, or in the interclaYiculor notch . The cli st nrbanre 
o[ th e circulation through this vessel so affect.eel may be recognized by 
the clillernnce in the force and chamcter of the pulse wave in the raclh1I 
arteries of the two arms. In aortic aneurism, wh1.m the innominate is 
not compressed by the tumor, the pu lse wa\'e will be the sam e in both 
arm s. It must, howpver, be borne in mind that in sarcnlated nneuTism8, 
springing, as they not infrequently do, from the arch in imrn Pdiate prox
imity to the orifice of the innominate, ancl rising to the root of the neck. 
in front of or behind this artery, a positive diagnosis is sca rcely possible. 
The pt·cssm·e on the innominate ma~- reta rd or weaken the right radial 
pnlse, when this Yessel is not inrnh-ed, while the anenri,nml bruit is 
present in the exact location of this vessel. 

AnPurism of the left carotid artery \\-ill first apppar at the left sterno
rla"icular articulation in the line of this ,-essel. The murmur will be 
tratrnmitted to,,·arcl the distribntion of this rnssel, and will not Le hearcl 
in its fello\\· 011posite. 

\\' hen tlw lf'ft s11brlavian is invol\'ed, the swelling will usually appear 
to the left of the Hterno· mastoid mnsrle, and the lJUlse in the left rad ial 
will differ from that of the Tight. \\' hen the descencling aorta is the seat 
of aneul'ism, the cli:>p;nosis is still more obscure. The peculiar murmur 
is most easily 1w·ognized by placing the ste thoscope to the left of the 
Yertehml column in the interscapnlar space. The chief pressnre symp
toms are those which affect deglntition and lift the hear'! forward . 

The r-li11ical liistory of aneurism of the thoracic aorta usually Pnds in 
the death of the indidclual. In addition to the symptoms gi1·en in the 
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mPthocl of diagnoRis, the gradual exparrnion of the tumor leads to more 
p.tinful and graver ronclitions. ~\nxiety, loss of "Jeep, pain, and con!!h 
usually prostrate the patient; erosions of the ribs, sternum, dadde,, 
nncl Ye1·tebnc occur, anc.l ~l oughin~, septic absorption, or h;.('mmrhag~ 
may produce a fata l termination. 

The mediral treatment is rest in becl, arnl the safe and juaicious com

bination of YalRalrn's ancl Tufnell's methods as g i1·en. The .rnrgi1·0/ 
treatment is of the most heroic order, and should not be iustituted until 

FH .. :JJ:J. The nuthor',- c:t~c of:uw11ri>-m nrth<' :t-lrrnding"nortn. 

a reasonable trial of the other methods bas prnved them as inefficient, as 
death is inevitable. This treatment is the cleligation of one or more of 
the g reat vessels whirh are derived direc tly or indirertly from the arch
i. e., the distal operation. 

That this opC'rntion is justifiable, under cC'rtain ronrlit ions, has been clemon· 
stratcd. Amon~ a number of case~ in the st:tfo:tics of this proccdur(', the followin,;r 
are from p<'rsonal C'xperienC'e: 

On the 2 1st of SC'ptt1 mbcr, 1880, I tied the right c:i.rotid und subchwian artcric 
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:;im111limcously for the relier of an aneurism of the a~re1111ing portion of the aorta.* 
The hi:;tury of the a.11eu1·ism datc1l baC'k sixtet·n month$. J [aving de,·clope<l rapidly, 
it projL•cted through the righc; secon<l interco~tal space, c·;.msing such pain that the 
upemtiou was u1u.1ertakc:n. This was the second operalion whic.:h had knowingly 
been undertaken for the rclid of aneurism of the a~ccnding aorta. lJc::.pite the 
pro:-:tralC'<l condition of the patient, she rccon'•rcd, the tumor <limini~.;}1ed perc·C'plibly 
in :-;b:t·, bt.:eamc more :mlid, and her gcn('ral condition was much imprun.d. One 

month arter the operation she was discharged from the hospital, and trnrnle<l to a 
1wighbori11g Htalt>, where she dicd,·one year acntc diarrlH'l'a. I securctl 
an autopsy, wliith rcrenlcd an a11eurism (Figs. 314) as large as an oran~c 
spi·inging from Lhc ascending aorta, at its junction wi1 h tho transYcrsc segment. 
'l'hc orifice or the tumor was tlll ornl, nbout ha.Jr an inch by one inch in extent. 
'l'hc tumor was solid ifi<.1tl with permanent clot on its latC'ral and postNior nspect:::;. 
On the upper antC'rior smfocc, which had worn awny the stC'rnum and srconcl rib, 
the sac was thin 1 with a recent clot which filled a c:nity not quite an inch in <liam-

* Vor n foll n•pnrt or !Iii". :irHl nil the oth!'r C'fl"I'" up to that dat(', !'C'l' paper by the author in 
".\ml'rican Journal or lhc .Metlicu.l &icncc~." Janul\rf, HIBi. 



278 A '!'EXT-BOOK OX St:RGERY. 

eter. 'l'he tumor w:~ prartically solidified, and h:.ul this patient not returned to her 

di:;sipatc<l pnu.:tices (alcoholism), I do not <loubt that her recovery would ha\'e been 

complete. 
Prof.][. B. Sands performed the same operation, in lSGG, for a supposed innomi

nalc aneurism.* 'l'hc tumor diminished after the operation, and \'ii..;il;Jc pulsation 

ccai;i.cd. The patient died, thirteen mouths later, from the pres:;urc of the tumor 

which sprang from the junction of the ascending aud tnrn::;vcr.:;e seg-ment~, just in 

front of the innomina.te. C. F. )[auudcr's patient died, on the lifth day, from 

ocelusion of the aorta bv a. clot which projected from the aneuri:·nual sac. The 
tumor sprang from trnt;srcrse segmeut, a- little to the left of the innominate.f 

I [oath's palicnt live<l four years after the double distal ligature. The aneurism 

dimini.:5hed in and the general condition was much improYed. The sac ulti-

mately burst, a fatal re.::;ult. rrhe tumor originated from the nscending 

aorta.! )[r. Rich:ml Barwell and )Ir. Lediiud ha\·e also performed this opera

tion for nneurism of the arch. ~Ir. Bnrwell's patient died fifteen months after 

the operation, dying from dissipation and "general wearing out." The aneurism 

was completely filled with laminated clot. ..\Ir. Lediard's patient survi\·ed ten 

months.# 
llob<trt tic'l the right subcl<tvian in its first <liYisiou, and the right common 

carot id, for a supposed innominate aneul'ism. Fatal hremorrhagc occurred from 

the scat of ligature on the carotid on the sixteenth day. The autopsy showed a 

pyriform aneurism originating from the aorta, jnst to the left of the innominatc. 

The sac was filled with a firm coagulum.~ 
Tlrns, of sc\·en cases of simultaneous deligation of the right carotid n.nd right 

s11bcl;wian arteries, two died on the fifth and sixteenth days, respectively, from 

the effect of the operation. 'l'be remaining firn recoYercd, with evident improve

ment. A point of great interest is to notice the ~Otctii of /he operation upon the 
tnmor. 

In my case there was no immed iate change in the anenrism. 1\\'ithin twenty. 

two hours the diminution was cvirleut, and by the fourth <lav it had shrnnk from 

an clerntion of one inch t~nd a half above, down almost to the-level of the ~kin upon 

the thorax. In Sa.mls's case" the tumor diminished after the opNation, and visible 

pulsation ceased." There was no diminution in )Laundcr's case, but after death the 

sac was almost completely filled with recent clot, which had e\·en occluded the aorta. 

In Heath's case" the tumor gradually diminished in size." The symptoms so far 

disn.ppeared in Harwell's pat ient that that surgeon informed me," The :tncnrism is, 

judging from symptoms, cured." I n Lediard's ca8c the" laryngeal 8\·mptoms clis

appe:ired; the tnmor had a. more consolidat .. d feeling." The sac in Hobart's case 
"was filled with firm coagulum." 

The evidence in thc8e cases, in which the right subclaYian and rig-ht carotid 

arteries were simultaneously tied for anenris.m of the arch of the aorta, involving 

the last portion of the ascending seg1111.•11t, or the first portion of the transver8:c 

tlC'g"tnent, or both, points to the conclusion that, in sacculatetl aneurism r~flf'rling the 
arledal limit just ,qil'fm, /he double dis/al /iftrtfure lends lo produce crnv;olidfition ~I 
/lie tumor, awl to relirl•e /he symptoms of df . .,fre.-:s caused b.11 ii.-: presenrr.1:. 

In the stndy of ca~cs in which one or till' other primitin:- carotid has been tied 

for uncomplicated aortic nncurb;m I am enabled to collect but nine instancC'i<. In the 

*Sec .. American Jounml or !hr '.\lcdiC'a\ S(>ienc>Cfl," .TanU:\r\", 1aqt. 
t lbid. t !hid. •Ibid.. 1 lhiil. 

A Sec autnor'~ cn~e of 1lrli,antio11 of the lrft g11\wlan11n irnd left common <'arotid nrtcri:-~ for 

aneuri"lru o( the u-:msn.?r:;e portion of t!Jc nrc:h. pngc 303. 



8PECIAL ANEL'" lmrns. 279 

limit~ of a text-book i t will be impo5sible to gi\·e a detail or such case~, however 
i11lL'rc..-ti11g to the student. I refer him to my artidc 011 this subject in the 
~ .. \merican Journal of the )ledical t;ciences, 1

' January, 188l. The operators wPre 
.\ loutgomery, 'l'. 1 lolmcs, Barwell, Tillanus, Higen, O':·Huu1g11e:o:;sy, Annandale, H eath, 
arnl Bryant. The l~/{, carotid was tied in Six cases, and all rccoYercd. )Jont
~nmery's patient died, four months after operation, fro m purulent pericarditis. 
The tumor had solidified and sloughed. Ilolmcs's case was much impro\·ed, and, 
in nnS\\'L'l' to my inquiry concerning this case, in 1880, firn years after the operation, 
he writes that the pi~tient is still li\· ing, that there is pulsation an<l brnit in the 
thoracic portion of the aneurism, but the re is no lollgcr any Lum01· perceptible in 
the neck. 

Barwcll1s case was greatly relieved, dying four months later o r another afTection. 
'l'illanus1s ope ra.lion was followed by rccO\·ery and dimin11!ion of the tumor, dying 
!<nddcn ly the months later (probably from cerebral embol ism). '!'he sac was com
pll'tely fillc(l with coagulu m. H.igen tied the carotid, Fcbmary 21, JS:lO. The 
patient was rclie\·ed, an<l the tumor diminished considerably in volume. On )fay 
!lth was operated on for strangulated hernia, :ind dieLl June 13th, as was supposed, 
from asthma. The t umor was solidified. In H eath's case the rC'licf for a long 
period was marked and und oub ted. The patient lirn<l DC'arly four years, dying 
ultimately of rupture of t he sac. 

O'~haugnel)sy tied the right carotid, with fatal rupture or the anenrism into the 
mcdiastinum on the tenth clay. .Annanclale performed the same operation with 
immediate relief a.ncl success. )Ir. Bryant's patient died on the tC'nth day. 'l'he 
right carotid was tiecl, with no effect on the aneurism. 'J1he results in these 
instances also lead me to concl ude that, in saccu latcd aneurisms of the aorta, near 
the origin of the innominate and 1eft carotid, deligation of one carotid , especially 
the left, is a justifiable procedme when the conse rvatirn method of rest and 
rl':Hrictcd diet bas fuiled. 

_\ nenl'ism of the thoraci c aorta beyond the trans,·erse segment is not 
am enable to surgical treatment. 

Anenrism qf' the Innominate Artery.- 'l'h e •y rnptoms of this for
midable lesion have been gil'Pn on a preced ing page. lt is frequentl y 
C'nmplirated with anem'ismal dilatation of the aol'ta, Ol' of the two vessels 
into which it usuallv bifurcates. It will be interesting to study the re
sults of operative pt:ocednres nuder the following subdivisions: 

1. In nominate A11e11rism. 2. Aortic innominalf Aneuri.~m.-For in 
nominate aneurism, la) the double simultaneous distal ligature (ca rotid 
and third di,•ision of the snbclavian) ; (/J) the double non-si multaneons 
di stal operation; lei distal deligation of the carotid artery a l ne; id) 
distal deligation of the subrlavian artery alorw. 

,\'i111nltrt1/f'OUS Del(qalion of llte R irtlil ro1m11on rarotid and /lie 
rlr11·ia11 Artery (Third /Jivision) for the Relief of Innominale ,.,,,,,,.,.,,,, '-- l '"n1 

.I. L. Li ttle pC>rformccl Lhis operat ion in 1877. The patient r ccornrc<l, wns mu t h 
irnpron•tl, and clic·d from plenritis, not associated with the aneurism, three years 
later. 'J'llC' C'arotid n.1111 811bclavian were slight ly involved. Durham 's patient clicd 
on the !' ixth clay, n~ was rC>portC'd, from "shock." The possibility of cerebral em
bt)li1;111 is worthy or ronsicleration in explaining the su<lden dNtth of this patient. 

* l<'or rnore complete dcrnilt', --ee preccdin~ rcfcrC'ncc. 
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!lflCarthy's case died, on the fHteenth clay, from h:t•morr]rn.ge on thC' proximal sidt' 
of the sulJdarian ligature. Prof. Eliot":o. p·ltient <lit·d, on the twcnty-~ixth <lay, from 
hmmorrhagc from thl' s:tc. Prof. L ... \. ~timeon':s pati<:nt rt'C'orcrcd, with marktd 
imprornrncnt anti cousolidation of the ancurism. The tumor bel'ame rnry mnd1 
smaller, and the symptoms were relieved. J>eath occurrc<l, twenty-one months 
after the operation, from phthi::;is. The .::;ac was filled with firm clot. lu the ca,..l· 
operated upon by Prof. H. F. \\·eir, dC'ath rc~nlte<l, from rnpture of the sac, on the 
fifteenth day. lfo::;si's patient died on the sixth day, most probably from cerebral 
an~t'mia, since, at the necropsy, the left vertebral was the only pcnious artery lead
ing to tho brnin. Ensor's case ended in <leath, from rupture or the sac, 011 the 
sixty-fifth dn.y . Barwell operated, with recovery and marked impro,·emcnt. J\ing1

8 

patient dieU, from hrcmorrhage from the aneurism near the carotid ligatnre, on the 
one hundred and olernnLh 1.Ja.y. Gcrster's cm;e recornrcd, with gra<lnal improre
mcnt.* .JlcBumey, 1887: )falc, thirty-fi,,e years, probably syphilitic; noticed tumor 
in the neck at inner end of claYicle and voice became affected; diagnosis of aneurit'm 
inrolving the innominate and origins of carotid and right subcl::wian. Uest in bed 
au<l potassium iodide did not affect the dernlopment. Operation; catgut ligature 
to right carotid and third portion of subclaYian ; pulsation in tumor almost eutirc·ly 
cea::;ed. .Jlethod of Tufn('ll carried out. Kine months after operation the tumor 
was at least one fourth its original size and the mice only slightly hoarse. The 
patient made a. complete rccornry, and died of Bright's disea~e three years and eight 
months later, and snfferc<l from no pressure s.rmptoms until a few weeks before 
death. The nncnrismal oac was filled by a large laminated clot. 

Of th('::iC twt•lrn ca.:;es, rccoYery, with a cure more or lesi:; perfect, took place in fire>, 
while death occurred in sc\·cn. It is Yery probable that, if in F.ome of these fatal 
cai-es the operaLion had been performed earlier, the rate of mortality would ha\'e 
been lower. 

The double distal operation, with rnrying intervals between the deligation of the 
carotid a.nd tho subl."lavian arteries, has been performed in the following instant{'.": 
Prof. A. B. Mott tie<l the subcladan artery in a patient who had had the 
carotid dcligatL1d one year preYiously. 'l'he patient died, thrf'e YC'<ll'~ after the 
operation, from phthisis. The an('urism was cured . Jn Ilentl;'s ca~c the carotid 
was first tied, with temporary amelioration of symptoms. Two y('<ll"S later the ~nh· 
cJ;wian was operated upon. The aneurismal bruit di~appeared, and the urgent 
symptonio disappeared. Pour months later the patient died from trnumatic pleu
ritis, causc<l by a. fall while drnnk. The tumor wm~ eom-olidatNl. In 'rickham's 
case the intcrrn.I was two months and nine clays. Immediate autl temporary relit·f 
followed both operation~. Death ensued from rnpture of the sac on the forty.fourth 
day. )lalgaignc's pnticnt was not materially benefit<.'d by the flrst operation. Three 
months lat(')" th(' :subd1.nian was tied, followt•d by <lcnth, from rnpture of the sac, on 
the twenty-first <lay. 

A glance at the'e ra'es, and a carefnl study of their more complete 
histories, can not lrnt impress one with the gradty of the snrgical pro
cedure ttnder conshleration. The postural, d ietetic, and medicinal method 
should Le thomngbly tri('(l in all cases where the disease has not pro· 
gressed so far that death is imminent from pre"snre, or the snfferin).( so 
intensa that life IJt'<'OllleS intolerable. rnder these Just conditions the 
operation is justifiaLie. If the conserrntive method, after a courageouo 

*•·German llo~pit11l Hecor<l~:· 18R3-"~4. ~cw York city. 
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and faithful trial, does not arrest the disease, then again the operation 
is demanded. There is little choice between the simultaneo us deligation 
ancl the operation witli an inten·al. The carotid should always be first 
tied, to pI'e,·ent the danger of cerebral embolism. 

Innominale A.111,urism treated by JJeligation of the Carotid, or the 
Rubcllwian. ( 7'lte f:iingle JJistal Operation. )-The records of surgical 
literat•tl'e contain fourteen instances in which, for the relief of anenrism 
involving the innominate arre1y alone, the distal ligature was applied to 
the right carotid. 

In one single instance (Ernns·s) a cure was effected, and this after 
suppuration occurred in the sac, wbieh discharged twenty-four ounces 
o[ pus. ' 

Of the fourteen cases, eight ended fatally. Ren>n of these dieJ be
tween the second and twenty-first clay, and in one of tli ese it is evident 
that death was caused by the consolidation of the aneurisrn. 

Another surgical procedure for the relief of innominate aneurism, 
which bas receh·ed the sanction of eminent practitioners, is that of single 
deliga1ion of the subcladan artery in its third division. The operators 
are Wardrop, Broca, and Thomas Bryant. Each case reco,·ered, with 
marked impro1·ement. \Yarclrop's patient Jh·ed two years, and died 
J.arrly from the effect of pressure of the anenrism and parlly from gen
eral systemic failure. The tumor was firmly solcliti ecl , with the excep
tion oi a ~mall central channel w~ich led into the carotiJ . Broca's case 
died, from pulmonary gangrene, firn months Inter. Consolidation was 
also almost c0mplete in this case. Bryant's patient was li1·ing one year 
after the operation, and there was evidence o[ solidification in the tumor. 

"'hil e it i>J scarcely possible to base a Jefinite opinion upon a s tudy 
of such a limited number of cases. the eddence seems to be in favor of 
the opemlion of tying the snbrladan in prefprence to the carotid for 
innominare uneurism. It would be natural to infer that the danger from 
rel'ebral embolism would be great after such a procedure, yet it e.-iclen tly 
did not occur in anv of these instances. 

In aneurism im;olvin<; both the innominate ancl the aortic arch, the 
double distal operation is recorded in eight ins tances. 

In the following cases the two vessels were tied at the same operation, excepting 
one in whirh there was an in term! of on ly twenty-four hours. )Jr. Barwell, in one 
instance, with a rrco\·cry and very great imprornment. 'l'he patient died, nineteen 
months later, from bronchitis. The tumor w:is firmly consolidated. The snme 
snr~eon , inn. RC'Concl case (with an interval of twenty-four hours), with recovery and 
gr('at impron·mcnt. D C'at h from bron<'ho-pneumonia th ree months later. The 
tumor, as large as a tt•nnis ball, wns solid, excepting a central globular cavity one 
inch in diameter. The same surgeon, in a third case, which ended fatally, from 
a~phyxia, in thirty hours. .Jfr. IIolmes's patient died from exhaustion two months 
after OpC'ration. The sac was full of recent clot. )[r. Lane's case terminated 
fatally within three mouths, from rupture of the sac. The patient operated upon 
hy :\Ir. Hodges died, with sy mptoms of broncho-pneumonia, on the twelfth day. 
'l'h<'tL' was no sncculatcd ancurism, but an extensive fusiform dilatation of Lbe in
nominuto and aorta. RansohofI's case ended fatnlly, from asphyxin, in se\·en days. 

20 
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Jn one instnnce )fr. Bickerstcth operated, with nn intcnal of forty-n ine days, but 
without benefit, as the patient died from the progress of the disease in thm• 
mouths. 

The results in these cases do not encourage a repetition of this opera. 
ti on in welJ-mnrked instances of aorto-innominate anenrisn1. The con
servative methods offer the best hope of palliation. 

The deligatiun of one of the primitive carotids has heen perform ed in 
six instances for the relief of anenrism invohing the innominate, compli
cated with dilatation of tbe aorta or the first p ortion of the right sub
claviau or carotid. 

Pirogo ff tietl the left carotid in two cases. Oue died within a week, from hcmi
p1egia. and conrn; the sac was completely filled with clot. The other recovered, 
and was improved up to two months, when the history ceases. In the remaining 
four cases the right caroti<l was tied. The operation by Ilewson terminated fatally 
on the tenth day, from asphyxia, due to pressure from the consolidnted tumor. 'I1he 
two terminal branches of the innominate were also iurnh·cd. Campbell's patient 
suffered a like fate, from the same ca.use, while Key's was also fatal Ill four hours, 
from coma. Hu tchison's died on the forty-first day from asphyxia due to pressure 
of the enlarged and consolidated aneurism. 

In six cases, ji1•e died witltin a few days after ilie operation, and 
three qf these seem lo have ended fatally from consolidation of the aneu
rism, tlte 1'eT!J object for which it was pe~forrned. 

A11e11rism of the Common Caroticl Altery.-Aneurism of the carotid 
may occur in any part of the course of thi s vessel, being in rare instances 
intra-thoracic (when the left trunk is in1·olvec1). 

The cliap;nosis of aneurism of the left carotid, low clown, depends 
upon the presence of the aneurismal bruit at the site of the tumor, this 
murmur being carried along in the distribution of the mte!T Pressure 
symptoms are referabl e to laryngeal in terferenre from romp.ression upon 
the pnenmogastric; or·distention of the left internal jn!(n lnr, and in rare 
instances the left subrla,·ian ,-ein. The presence of the swellinp; is usu
ally first recop:nizecl in tbe space be tween the two tendons of 01·il!'in of 
the left stcrno- mnstoicl muscle. Anenrism of the rip:ht carotid, within 
the first inch of its rourse, ghes rise to the onlinary symptoms of this 
lesion, jnst beneath the s terno-mastoicl muscle, at and immedia tely ahorn 
its c1aviculnr origi n. 

Anenrism of the ,-e1tPbral artery, in its lower portion, may bP differ
entiated from that of the carotid by compression of this lat ter Yessel high 
up. If the th11n1h bP placed over the raroti<l, at its hifnrration, and 
pressed firml y and directly backward against the Yertebral rolnmn, such 
compression will not affect the cirrnlation iu the sac of a ,-ertebrnl aneu· 
rism, while if inrnlring the ca rotid it wonlcl be Yisibl~- affectecl. Then, 
aga in, vertebral aneuri~m i8. in nearly en),r.r in stanre. of traumatic ori~in. 
and the traumatism is usually a stab wonntl, while aneurism of the carotid 
is almost a lways idiopat hic. 

In the diff('rential diagnosis of thPse two lesions hi!!her in the nP"k, 
the same method is applicable. It should not be forgotten, in the effort 
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to form n <llagnosis, that careless manipulation of a cervical auenrism is 
not allowable, on account of the danger of detacl1iug n clot, which may 
pass up into the brain. If the tumor ilwoh·e the carotid or its branches, 
compt·e<sion of the primi1ive trunk, low down, will arrest the pulsation 
in the sac. This is best accomplished by relaxing the sterno-rnastoid 
muscle of that side, and grasping the ,·essel between 1he thumb and 
tinger carried behind the muscle. On acruunt of the tleep seat of the 
vertebral artery its compression by this manQ'uv1·e is impossible. This 
last vessel 111ay be compressed by placing the thumb one inch directly 
below the trans,·erse process of the sixth cerdcal vertebra, and pressing 
backward. A bore this point it is impossible, since the vessel runs inlo 
the verteb1·al forarnina. 

The treatment of carotid aneurisrn is surgical and palliath·e. The lat
ter method refers to the postural, dietetic, and medicinal treatrnent of 
aneurisms in geneml. 'Ihe only surgical procedure which should be rec
ommPnded is the ligature. "'bile it is trne that some ca es are recorded 
as cured by digital compression, I can not but consider this method as 
dangerous, Io1· the reason rhat, in the process of consolidation where the 
circulation is only temporarily interrnptecl, cerebral embolism may occur. 
The animal ligature, with antiseptic cleanliness, offers the safest means at 
our disposal. The operation varies with the seat of the tumor. It may 
he divided into deligation upon the distal and cardiac side of the aneu-
rism. 

The distal ligature has been applied in seven recorded instnnces-firc on the 
right and two on the left carotid. Two deaths occnrrecl from hrernorrhage: 
one from the distal side of the (silk) ligature on the sixtj'~first day, the second 
case from rnpturn of the cu1eurism on the sixty-seventh clay. A third case 
recorercc1 1 but the progress of the disease was not arrested, and death followed 
the rupture of the sac on the ninety-first clay. The remaining four cases were 
either much improrncl or cured. rl,lie use of the catgut ligature woul<l probably 
harc S<ffcd the patient operated upon by Lambert, in which silk was used, causing 
death from hremol'rhagc on the sixty-first daj'. 

Deligation upon the cardiac side is ahrnys preferable when a su m
cient extent of sound artery can be secured arnund which to apply the 
ligature. · 

fa my" Es:says on the Surgery and Anatomj' of the (:rC'at Yc.ss<:ls or the Keck,, 
[have recorded 10!1 rases in which the arterv was tied on the cardiac side of the 
ancurism; 6!J recovered; rntc of mortality, 35 per cent. For ancurism of the ex
ternal carotid or its branches, 17 recm·eries and 5 deaths. Of the 11 rccornries, JG 
ll'('J'C cured. For anc11ris111 involving the common carotill ::done, the den th rate was 
44 per cc-nt. \\'hc-n the anenrism inrnlves the common, external, and internal 
rarotirb, the ligature should be applied to the common trunk , on the cardiac side, 
whilr the distal ligature may be applicrl to the external trunk, at the same time 
~t·ruring- the larg-<'r hr:rnches dPrirnd from this vessel between tho ligature and the 
hiforcation. By this operation the rircnlation through the tumor. and in the 
direction of the hrnin, is practically arrested. 

A.•1e11rixm 1if tlte e:r{Prnal carotid dema11d.• tlie deligr1tio11 of tliis 
ce,1sel and 110 other, when by a carPful dissection it is disc0\·erec1 that 
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there is a half or three quarters of an inch of this trunk between the 
bifurcation aml the sac. In three instances I have placed the ligatme 
around the external carotid exactly at the crotch of the bifurcation, 
tying also the superior thyroid branch. All reco,·ered without accident. 
In the event that this method is impracticable, the common tmnk m11ot 
be tied. 

Aneurism of the internal carotid, in the neck, should be treated by the 
deligation of this ,·essel, between the sac and the common trunk, if possi· 
ble. \\'hen a snfticient surface of healthy artery can not be obtained, 
the common and external carotid should be tied, together with nil 
branches derirnd from the external, on the cardiac side of the ligature. 
I performed this operation in one instance, resulting in the rapid and 
permanent cure of a large extra-cranial aneurism of the internal carotid. 
The common trunk was first tied, then the superior thyroid, and exter
nal carotid, just above its origin. 

Aneurism of the internal carotid may occur in the cm·ernous or cere
bral p"rtions of this vessel. In the petrous canal dilatation is practically 
impossible. Not infrPqnently an artcrio-cavernous aneutism occurs from 
the gidng way of the septum bPtween these two vessels. The cause may 
be traumatic, as in fracture at the base of the skull, or the communi
cation may be establisbed without appreciable cause. 

The symptoms of aneurismal dilatation here are of two kinds: those 
referable to pressure upon the brain and nerves, and those due to inter
ference with the return venous current through the ophthalmic vein. If 
the arterio-venons commnnico,tion has occurred, exophthalmns is marked, 
and the eyeball is projected forward with each arterial pulse. Singing in 
the ears, dizziness, with varying loss of function clue to pressure, are other 
symptoms of this condition. 

Tbe ophthalmic artery may be the SPat of anenl'ism, within the cranial 
cavity or in the orbit. Trne sacculated intra-orbital aneurism of this 
artery is extremely rare. only two cases being recorclecl. *although pul
sating tumors, as arterio-venons anenrisms, :mgeiomata. rirsoid arterial 
tumors, etc., are n<1t infrequent in this locality. TIJP chief point in the 
diagnosis, and the one which has an important !waring in treatment, is 
comp1·ession of the carotid. If pulsation ceases, and the other symptoms 
disappear, the indication is clear that the ligature should be applied to 
this ,-essel. The eommon trunk should be tied, in order to cnt off the 
free communication between the brunches of the external carotid and the 
ophthalmic in the orbit. In my Essays are given fifty-two instances in 
which this operation was donP for pulsating non-malignant tumors of the 
orbit, with a death rate of n·o per rent. t About 7.) per rent of recoveries 
after this operation result in cures. In severe cases extirpation may he 
uecessi tat ed. 

Aneurism of any !.ranch or branches of the external caro1id should he 
treated by the ligature of the branch involved, or the external trunk. 

•Prof. ~attlC'r
0

l'I elassicol paper in Graefe and Sacmi1;ch'~ •· lfandbuch dcr ge!':unmtcr 
Augenhcilkumle, .. Leip,..i <• . ISRO. 

t" Prize £,.;,.;ays of the American :Uedicul As.wciu?ion, 1878,'1 \Yilliam Wood & Co .. ~ew fork. 
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A.nmrisrn of !li e Su bclai1 ian A.rteries.- The subcla d an arteries may 
be affected in an y portion of their extent, although, on accou nt of the 
pressure exercised by the two scaleni muscles, between which their 
second portion lies, this di\"ision is less freqn en tl y itl\"Oll"ed in aneuris
mal dila ta tion. The seat of thi s <lisease is by p reference in the third 
portion, the firs t division being nex t in orde r. Exposure to violence 
or muscular effort undoubtedly has mnch to do with tl1e development of 
subclarian aneuri sm, s ince males are very much more frequentl y affected 
than females, whil e the tulll or is found on th e riglit s ide in the g reat 
majority of cases. 

The firs t por tion of the right snbchtYian is not infrequ entl y in rolvPd 
in the progrPss of an innoruinate aneurism. Upon the left side ane11rism 
of the thoracic partion of this Yessel is rare. 

Subclarian ane urism, as it usually de1·elops, is Iii-st recognized as a 
pulsating tumor, felt rather than seen behind the clad cle, and to the 
outer side, or behincl the s terno-mastoid muscle. It may be mistak en for 
a glandular or other tumor of the soft tissues. The symptoms which 
ham been already deta il ed will setTe as a guide for p roper differPn tia tion. 
Difficulty may nrise, even after the anemismal cha rac ter of th e swelling 
has been recognizecl, in determining from what ,~esse] the tumor springs. 
As bas been said , the progress of aortic anenrism g ives ri se to p ulsation 
ancl pressure symptoms, located in the thorax for a considerable peri od 
prior to the approach or appearance of the tum or at the root of the neck. 
In fact, aneuri sm of the aorta, iu many instances, produces death Lefore 
it attains such magnitude. On th e right s ide, this kn owledge will aid 
rnate1-ially in r ecognizing th e sea t of th e lesion, and, fo rtunately, aneu
rism of the arch and subrlavian ocrnrs most often on this side of the 
body. The differentiation of anr nrism of th e th orneic porti on of th e left 
artery. from the sn me lesion of t he arch, nea r the origin of the subclavian, 
is somewhat more diffi cult. \Yhen the tumor iurnh·es the subclavian 
its appearance in th e neck is more rapid than in I he aortic aneurism, 
while interference with the return circu lntion in th e arm, which may 
appear enrl .v in th e hi story of subclavian anem isrn , is rare when the 
aorta is the sea t of this lesion. Again , in anemisrn of the second or third 
portion of the arch, which doPs not in rnlve th e subclaYia n, the p ul se 
wave in the le ft rad ia l will be of equal force and synchronous with that 
of the tight ~ide. 

The t~eatment of .nibtloi·ian a11e1.1ri8m is a subject of great im por
tance, nncl C>ne which, from a stud y of a number of cnses, has led to 
great diversity of opinion and practice.* 

The methods may be divid ed into the surgical ; the postural , med ical, 
noel dietetic; and the pallia tive or ex pectant. Th e employment of any 
or these means will , aga in , be in great part determined by the portion of 
the artery involved in th e di sease. The surgical trea trn Pnt comprises the 
lil(ntlll"e or romp ression on th e ca rd iac or di~ tal side; or p ressnre applied 
directl y to the sae, ancl massage . 

• Sl'e C'la..;.;ical papr-r lw Pror. E<lrnond Souchnn, of ~CW Orleans, 1' Annal" or Surgery,"' Xo· 
\'CmberaudlJcccmber, 1805. 
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The application of the proximal ligature for the relief of subclavian 
anearism prnsents an array of disasters which should attract the atten. 
tion of the surgeon. 

In a former edition aud in my essays on the arteries I tabulated 17 cases in 
which the innominate, either singly or with the carotid and vertebral, had been 
tied, with 1G deaths; and in the "Boston Medical and Surgical Journal i: of 
August 8, 1805, Dr. lL L. Burrell supplements these with 12 cases ad<.litional, or 

29 in all, as follows : 

lNNOYINATE NEAR BIFURCATIOY INYOLYED WlTil THE CAROTID AND Sun-

No. 1 (Valentine ~Iott, New York, 1818).-Death, twenty-sixth day, by hremor
rhage. Silk ligature. 

No. 2 (Grae[e, Berlin, 1822).-Death, sixty-eighth day, irom hremorrhage. Oper
ation for subclavian aneurism. 

No. 3 (Norman, Bath, 182±).-Death, third day, from hremorrhage. Operation 
for snbcla,·ian aneurism. 

Ko. 4 (Arendt, St. Petersburg, 1827).-Death, eighth day, from sepsis. Oper
ation for subclaYian aneurism. 

No. 5 (flail, llaltimore, 1830).-Death, sixth day, from hremorrhage. Operation 
for subclavian aneurism. 

No. G (Bland, Sidney, 1832).- Death, eighteenth day, from hremorrhage. Oper
ation for subc1a.vian aneurism. Ligature, thread . 

Ko. 7 (Dupuytren, Paris, 1834, reported but not performed by him).-Death, 
third day, from hremorrhage. Operation for subclaviau anenrism. 

No. 8 (Lizars, Edinburgh, 1837).-Death, twenty-first day, from hremorrhage. 
Operation for snbclavia.u aneuriSm. 

No. 9 (llutiu, Paris, 1842).-Death, twelve hours after operation, from hremor
rhage. Operation for secondary 11remorrhagc after a penetrating wound. 

No. 10 (Gore, Bath, 185G).-Death, seventeenth day, from hremorrhage. Oper
ation for subcla.vian a.ncurism. Ilemp ligature. 

No. 11 (Pirogotf, St. Petersburg, 1856).-Death, forty-eigllt hours, from prob
able septicremia. Operntion for subchiYian aneurism. 

No. 12 (Cooper, Han Francisco, 1859).-Death, ninth day, probably from sep5is. 
Operation for subcl:l\'ian aneurism. 

No. 13 (Cooper, 8an Francisco, 1860).-Dcath, thirty-fourth day, from hremor
rhage. Operation !or snbchwin.n n.neurism. 

No. 14 (8111yth, New Orleans, lSG4).-ReroYer,v. Operation for snbrlavian 
aneuris111. Carotid aml innominate ligated, and .fi.fly:fonr da.tfs later tlte i-ertcbral 
also. 

No. 15 (Lynch, 1867).-Death, twelfth day, from hOC'morrhagc. Operation for 
secondary liremorrhage nftcr gunshot wound. 

No. 16 (Porter, Dublin, 18d7).-Dieil of h~emorrlrnge six weeks after. Operation 
for subcltwian nneurism. Clamp applied to innorninnte for three clays nnd then 
removed. 

No. 17 (Bickersteth, Lherpool, 1868).-ncnth, ninth day, from hremorrhage. 
Operation for subcln.vian aneurism. 

No. 18 (A. B. )[ott, Xew York, 18GS).-Dc>ath, t\\'C'nty-thir<l <ln.Y, from luemor
rhage. Aneurism burst into pleural ca,·ity. Operation for subclavian aueurism 
(Mott's operation). 111110111i11ate and carotid tied. 
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No. IO (Partridge, Calcutta, 1870).-Death, one and one half hours after, from 
hremorrhage. Previous operation, ligature for aneurism of carotid t!tfrleen days 
/JejiJ1'C. 

Xo. 20 (Buchanan).-Death in a few minutes from shock. Operation for snb
clasian aneurism. 

Xo. 21 (O'Grady, Dublin, 1873).-Death, twenty hours alter operation, from 
shock. Operation for subclu.vian aneurism. Removed inner two inclleS of clavicle. 

Xo. 22 (Thompson, Dublin, 1882).-Death, forty-second <lay, from h,,;rnorrhage. 
Operation for subclavhm aneurism. Tape ligature of ox aorta. 

Ko. 23 (Banks, Li verpool, 1883).-Deatb, thirty-seventh day, from h::emorrhage. 
Kangaroo tendon. Operation for subclavian aneurism. Jn1w11t i1wte and carotid 
ligated. 

No. 24 (Bnll, New York, 1884).-Death, thirty-third <fay, from h::emorrhage. 
Operation for subclaviu.n aneurism. l nnominate, right co11111wn carotid, and verte· 
bral arteries were all ligated simultaneously with a double cntgut ligature. 

Xo. 25 play, Birmingham, 1886).-Deatb, nineteenth day, from hremorrhage. 
Catgut ligature. Operation for snbclavian aneurism. 

Xo. 20 (Durante, Rome, 1887).-Death, sixteenth day, from hremorrhage and 
hcmiplegia. Operation for subclavian aneurism. lnnominale, carotid, and verle· 
bral lig:~ted. 

Xo. 27 (Lewtas, India, 1889, )!endon llospital, Punjah).-Recornry. Catgut 
Jigature. Operation for hremorrhage following traumatic ancurism of subelavian 
by fragment of gun barrel which exploded. Ligated carotid and iunominate. :\lr. 
Lewtas writes me in 1896 that his patient was entirely well six months after the 
operation. 

No. 28 (Coppinger, Dublin , 1893).-Recovery. Operation !or subclavian anen
rism. Innominate and carotid both ligated. Living and perfectly well July 15, 
1890 (letter from Dr. Coppinger and Dr. Fitz Gibhon to author). 

No. 29 (Burrell, Boston, 1895).-Hecovery, all symptoms relieved, and patient 
out and about. Two silk Jigatures on innominate. Operation for fusiform aneu
ri sm of carot id, subclrn·irm, and innorninate arteries. Death, from arterial aclerosis 
and an enlarged and di lated heart, on the one hundred and fourth day.* 

Of the twenty-nine cases, twenty-the died from 1 he immediate effect 
of the operation (Pig hty six per cent); four cases nre rt>ported as reco,·
erecl. In Smith's case the innominate aml the caroticl were tied, and 
fifty-four clays later the Yertebral. The patient lhecl ten years, and died 
from 11 remorrhal!'e from the anemism for which th e operation had been 
Jl"rformed. In Lewtas' case the historv closes after six months; the 
innominate and carntid were tied, and ·the patient ma y be considered 
rurecl. In Copping-e1"s case the patient was lidng and perfectly well 
January 15, 1896; innominate nncl carotid tied : al sc1 given as cured. In 
Bnrrell's case th e innorninate alone was ti Nl , and t11 e pa tien t recovered 
from the immediate efTe"ts of the operation, but d ied s udd enly on the 
one hundred a nd fourth clay. t 

•To this !isl might be added Twy man's ca~e (S011('hon). in which. for traumatic diffuse nneu
ri~111 or the fir;i.t portion of the right S;tibclavian, he tiecl the innominate nncl right carotid. Coma 
am! drnth l'ighteen hours alter operation. 

two;.~~; ~.~~~~e~l~:~~~{~,~.r.1~~~:~:1:yr~~.1 i~~!)~~~~~~~·n11J~;~~~-~~e1l~;~;~;~~ :;:o;~::sh:;l~:e~~l:.a~·~~\~it~! 
venereal disease or rheumalbm. Eighteen months ago he Celt n lump in the Jett side or the thro:lt 
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Dr. Edmond Souchon (" .\ nnals of Surgery," No,-emher and Decem. 
ber, 180.'i), iu a classical paper, propetl y considers aneurism of the sulJ. 
cladan arteries under the head of traumatic aucl idiopathic. Ile gh·es 
fifteen case· of traumatic aneurism of the r ight side which were clue, as 
he state•, to a direct blow and not to obscure traumati,m, such as so. 
call ed strains : 

Colles, 18Ll; subclaxian aneurism; ligature silk (?); first portion right subcln
,·ian half au inch from innommate; death, fourth day, from hremorrhage at seat o( 

ligature. 
13ullcn, 18~3; subclavo-axillary aneurism; ligature third portion ; recovery; 

second <lay, rnnescction, twelve ounces; hremorrhage from wound on t.he sixteenth 
arnl seventeenth <l:iys; seventy-fifth day, hmmorrlrngc from the sac; patient ulti
mately recovered. 

Arendt, 18:?7; innominate t ied half an inch below bifurcation; death, eighth 
day, exhaustion, no hremorrhage; artery closed. 

Wattman, 1833; subclaviau aneurism due to gunshot; ligature thircl portion ; 
death from hmmorrhage. 

Q\.·crt, 1848; ligat.ure first portion; death, hremorrhage. 
Roux, 1855; ligature second portion; death, hremorrhages. · 
Pitha, 1856; ligature second portion; dcat.h, pyremia. 
Cmveilhicr, 1859; ligature first portion and common carotiU; death, exhaustion. 

which, on exercise, throblJed and seemed to choke him: no pain. 'l'wo weeks ago. nCtcr a long 
walk, the choking t<Cnsation increased. P hysical cxnminntion shows an en larged nrea one finger's 
breadth lo the right of sternum; sharp, blowing, systolic nnd din:stolic murmur, especially well 
marked on the right; marked pulsation of vessels on right side of neck; expnn::ion thrill and 
systolic brnit; 1wthing of interest as regards lungs or other orgnns; urine, 10l6j slight trace of 
a lbnmin; no microscopical cxnminntion; tempcrnture normal. 

Operalion.- lncision nt anterior edge of right slcrno-rnnstoid muscle from the Jc,·cl of the 
coracoid cartilage to two inches below the upper bonier or thC' sternum; from this point another 
inch.ion, extending outward four inches in length to the junctiou of the outer and inner thirds of 
the clavicle. This skin flap, wilh the fascia an<l plati,.ma. mus('\e, was turned lmck. the Herno· 
ma .. toid severed close to its insertion in the clavicle and sternum. The hrnicl mll'•cle wn:s di,·icletl. 
cxposinp- a fusiform nncurbm in the right subclavian nml right en rot id .arlcriC's, extending clown 
and on to the innominate. The right sterno-chwicular articulation nnd right 11111! of the cartilage 
of the sternum was gnawed oft with bone forceps to CX[lOl'C the innmnin11te. The ri~ht innomi
nute ,·cin and the IC'ft innominnte \'cin going down to form the superior \'Clla c:irn with the pneu-

:i:~E::'.\~~Ii:~~::~!~::~::~~i.:.,~:~g:~ EJ.::i,~:l~:~~~~:l:~:::~~~:::::::~~~~?~~::":~:,~":~:::;:~,:; 
and tit•<l in a square knot, which was grndnnlly tightened, flllly three minult'!'. being spent in 
securing it, care being exerci"e<l not to cut the nrter)· too strongly. Hnlf an inch higher up a 
second lignture wn~ pa"sed in The same manner, tic1l inn square knot. antl rnt !"horl; mu"C'le~~u

tured into their position; aseptic dressin~ applied: operation lasted nn hour and a half. ~o 

pul,:alion in right cnroti l nnd radial. R ight arm W1':tppl'1l in cotton wool nnd bnntlngcd. The 
l'ight pnpil reacted more slnwly to light. Ycry liule '."ho<:k or pain. Unc\·entrnl reco,·ery. 

On the sixty-ninth d:1y he walked to the operating t heater ton clini<.·. nnd left the h~pital 
abont thi'i time. On the morning of the one humlrecl nnrl four1h any. hrn·in,t!' hcC'n very comfort
nhle prcviou .. Jy, the pnticnt sat up in bed, complained or shortnc~ of brc1lth. bC'Camc pale, and 
died in twenty minntes. 

Aulup.~y .- ll eart. greatly hypertrophied, ca\·itics di\11!C'(l. The innominnte artery was com
pletely closed jn~t at the origin of the sulx:lavinn and carotid. GC'ncrnl nrtNio-sclcro!:'i~. with 
dilntalion nncl thickC'ning o( the norta and lnrgp arteric'.", Occh1"ion of innorninnte b)· the upper 
ligature>; severance of 11rtery b~· the> lower Ji~aturf'. with healil1~. the ligature remaining within 
Lhe artery and the continuity of the lumen being rcslOred. ~yphilis. 
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Langcnbcck, l SG:!; second portion; death, pyremia. 
Thicrsch, 1882; ligature third portion; sac opened and clots tnrnccl out; com

pression; death, pyrerniu. 
La1igenbcck, 1884; bullet wound; rC'pcated hmmorrhagcs; incision of s:i.c; 

clots turned out ; ligation of both ends; cured. 
Langcnbcck, 188±; knife wou nd; diffui:;c ancurism; incision of sac after sawing 

chlvicle; clots turneJ. out; both cmls ligatcJ. 
Lcwtas, 188.); girnu with ligature of in nominate artery; incision of sac; clots 

turned out; ends not tied. 
A. B. l\lilcs, 1893; gu nshot wonnd middle o! third portion; diffuse aneurisrn; 

precautionary ligatnrc placed on first portion of snbcla.Yian, occluding vessel by 
pulling on loop and co111 prcti!:ii 11g wit.h fiJJger at the same time; digital compression 
of axillal')'; iucision, and dots turnerl out; proximal cn<l first tic<l, then distal end; 
prc('autionary ligature then refft~\·ed; wound granu lated and patiPnt rcco\•cred. 

Twyman, 189\J; girl , c·ighteen years; traumatic diffuse a11eurism caused by frac
ture of right ch.1.riclc at juu('tion of outer au<l mil.hltc thirds; ligatures of innomin:1te 
thirty-one days after acciJcnt; carotid also tied; coma; death eighteen hours after 
operation. .A utopsy showed wound in first portion of snbclariau one sixth of au 
inch bcyonU the origin of the thytoid axis and tho rcrtebral. 

Of the fifteen cases, four reco1·ered and were cured. Of these four 
rases it will be seen that the sac was incised and clot imnecl out in three 
()Jiles, Lell'tas, and Langenbeck ), and in the fourth (Bullens) the sac 
ultimately suppurated or broke doll' n and the contents were di sclrnrged 
through the trachea. In only one of the fo lal cases "·as the sac opened 
and the vessel secured at both ends. 

So far as I am able to leam, in no instance has a ligatnre been suc
cessfully plnced on the first or second porti on of the subclavian· on the 
right side, the failures being ·due, in my opinion, to the neamess to the 
heart and the directness of the force of the blood eurrent as it is ejected 
from the left Yentrirle. From a study of these cases, the inference is 
clea r that, when drh·en to the ex treme of operatil'e interference, the 
surp;eon shonld resort to the temporary loop thrown around the rnssel 
on the cardiac side. after the method of Miles, with compression on the 
di8tal sicle, turning out clots, and treat ing th e ::rnenrism as an aseptic 
oprn wound with ligature on healthy arterial tbc.ue on both sides of the 
•ar. It seems to me that as a preliminary measure the excision of the 
rlaricle in ord er to expose freely the operath·e fiekl would be a wise pre· 
caution. 

Arrording to Sonchon, the li,gature has heen applied in all instances 
upon the third portion of the rig ht subclal'ian fo r aneurism of this por· 
tion of the a1'1ery alone or involving the axillary beyond the seat of lii:ra· 
tnre. All died hut one, the case of Green-male, tl1irty .five years; small 
111mor of onter part of artery; ligature close to the scalenus; patient 
well several years after opernti on.* 

It has been applied to the seconil portion in two cases (Souchon), 
t11ose of Liston and Gay; both perished. 

*The otlH'r operators were Colics. Tra,·ers, Brodie, Gore, Blaker, Stanley, Gregg, Drayton 
Pnget AU\'Crt. 
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Liga tion of the first portion alone of the right subrladan has been 
done eight times, all fatal.* The firs t portion of the l'ig ht carotid has 
heen tied simultaneously for aneurism of the third portion of the sub. 
clavian in one case (ListonJ-death from h1emorrhage from the subcla\'ian 
Jiga.ture. 

One case of si multaneous liga tion of the first p orti on of the suhclar
ian, common ca ro tid, and ,·ertebral, Ly \Yillar<l Parker, of New York; 
fatal. 

The first portion of the right subcla dan artery has been tied ten 
times, alone or simultaneously with other ai'teries, for idiopathic sub
clavian aneurism of the third portion; all fatal ; and all died from distal 
h romorrhage from the subclavian except one case (Partridge's), which died 
of pymmia, and one case of Arendt's, which dietl of exhaustion. 

The innominate has been tied alone fift een times for right snbcla\'ian 
aneurism, as already given; all fatal. l 

Burrell's case, which died on the one hundred and fourth day, is not included, 
as it was for aneurisru of the subclavian, carotid, and innominatc at its bifurcation. 
In A. B. Mott's and Coppiuger's cases the iunominate and com mon carotid were 
tied for ancurism of the subclavian. }fott's case died, and Coppinger's case recov
ered and was living two years after the operation. The aneurism was in the second 
and third portions of the artery, and as Jarge as a hen's egg; the carotid was ligated 
in two places, and divided between; si lk ligatures. Two years after operation this 
patient was in St. Bartholomew's llospital; his nervous system seemed brokcu 
down, but he was free from any sign of the old aneurism. 

Two cases of ligation of the innominate, comm on carotid, and vertebral simul
ta.neously-Bull and Durante; both perished from hremorrhage. 

Simultaneous ligation of the com mon carot id and inuominate, and, fifty-two 
days later, of the vertebral-the famous case of S myth, of New Orleans; recovered 
from the operation, and died ten years later from hremorrhage from the aneurism. 

In another case in which the innom inate and carotid were tied simultaneously 
with ligation of the subclavian, sixty-sovcn days later the patient died of hremorrhage. 

One case of ligation of the third portion of tlw Ruhclavian as a distal 
operation for a neurism of the same portion of 1his \'PSSP! was done by 
l\Ionotl: l\fale, fifty-one years; tumor, size of Rma ll hen'R egg; ligation 
of outer part of third portion of snbclavian bet"'een tnmor and clm·icle; 
common carotid also tiPcl. F onr months after operation all Yestige of 
tumor d isappeared. June 8, 1895, patient well 1Sourhon ). 

Ligat ion of axilhry alone as a distal operation on the right Ride; 
three eases ; all fatal. 

l~ra.nz Sr·hopf extirpatecl snrres•fully a solidifiecl anenriRmal sac of 
the rig ht si<le on acconnt of pressnre which it exerr iRed. Patient recor
erecl, witl1 im proved nRe of upper limb. 

Amputation a t the s houlder joint ha' been performefl fh- e times, with 
two recove1·ies. In one of these cases R ose also tied the carotid. 

•The operators were Arendt, Bayer. Liston, ::\Iott. n n.yden, O'Reilly, Partridge, Aun•rt. Lh·tnn 
nnd Parker. 

t The Op<'rntors W'('r(' ){oft. Graefe, Xormnn. n11pt1~'trcn, Jl nll, Bland, I...izar:s, Gore, Pirogofl, 
Porter, Bickersteth1 O'Gra<ly, 'l'hompson, )lay, und Bennet. 
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Souchon has collected seventeen cases of traumahc ancuri~m of the left sub-
clnvian: 

Dnpuytrcn, l SUJ; puncture wound; seven years later, ancuri .sm, size of child's 
head; ligature second portion; tumor Rolit.lified; three years later it suppurated, 
was opened, and recovery took place. 

Sawinkoff, 18~3; ligation in third portion; cured. 
Gibbs, 18t3; result of blow i ligature third portion; cured. 
Auchincloss, 1833; died; cerebral an::ernia (coma). 
Majcste-Lallemancle, 1834:; second portion; cured. 
Periern, 1833; just outside scalcn us; cu red. 
Earle, 1835; thirJ portion ; cured. 
J. C. Warrell, 18.J:.!; third portion; hmmorrhage from operating wound con-

trolled by plugging; cured. · 
Mance, 1848; shot wound; ligature third portion; rured. 
Y. Mott, 1850; ligature third portion; cured. 
'r. G. ilforton, 18GG; ligature second portion; forty-three days later, suppura

tion of sac, frightful hmmorrhage; subclaYian tic<l; amputation at upper th ird ; 
hremorrhage, sixty-scYetith day; shoulder-joint amputation; cured . 

)faclden, 18G8; gunshot wound; ligature j ust outside seal en us; scapular artery 
also tied; cured. 

)[archesano, 187;5; bullet wound; ligature first portion; twenty days after 
operation, death from slippi ng of the ligature and hremorrhage. 

)lcKinnon, 1880; pistol-shot wound; ligature just outside of scalenus; six days 
later, terrific hremorrhage; bag of shot, weighing two pounds and a half, placed as 
compress on wound; hremorrhage arrested; cured. 

)Iichel, 1883; gunshot wound ; 1igatnre second pol'tion; cnred. 
O'Hcil ly; axillary (or subc]a,·io-axillary) aneurism from reduction of dislocated 

shou lder ; ligature third portion; cured. 
Parke, 18!)1; gunshot wound; third portion; cure<l. 

An analysis of these cases shows the remarkable fact that only two 
deaths occurred in the entire g roup, confirming the s tatement made in 
my essays on the arteries that the fatal results in ligature of the right 
su bclavian or innominate were caused not only by the nearness to the 
heart, hut by the unfortunate position of the innomina te artery, which is 
in a direct line with the impact of the blood current forced out by the 
left ventricle. " ' ith these favorable results in mind, the surgeon can, by 
the ligaturP on the cardiac •icle, approach the left subcladan artery for 
relief of aneurism with a fair prospect of success. 

Tn adclition to the foregoing, Dr. W. S. H alsted ("Johns H opkins' Blllletin,11 

1802) gives the histor.v of a colored man, fifty-two years of ngr, in whic:h with a silk 
ligitture he tied the first portion of the 1eft subchtd1111 1 excisc:d the strrnal portion 
or the cbrirle, applied a ligature to the axillary artery ns wcll 1 nnd ex('iscLl a snb
cltwio·axi llary aneurism. The extirpation of this aneur is.m lnstc:<l three hours nnd 
a hal f. T his m:iy be considered the first successful deligation of the left subclarian 

~~::r?~ ~:~ast~~~t~;,~~t:(;11;;c~r.d~~·i~~:~;.~:/~~ci~:\'.;,n~f J~:~,:·e~~l~~~k. Jn one other fatal 

l n thr SC'C'On<l C'dirion of this work I reported one hunclrc><l rind thirtc>cn cases in 
which the subrlacian was tied in the tltird surgical division for subclai·io-axillary 
aneurism, with forty-seven deaths. For simple axillary ancurism scnnty-nine 
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ca3c.s were tied in the third portion of the subclavian, with thirty deaths; forty-nine 

rccornrcd, aud forty-six of these were reported cured. 

The value of the expectant plan may be estimated in the following 
cases: 

SY.NOP:$[$ OF 22 CASES OF St-BCL.\ \"L\X A ~El-nlS.\I IX WlllCll ,, NO TU EAT-

llE:STn WAS CXDEHT.\l\EN. 

18 death~, 4 spontaneous cures. 

Eighteen fatal cases. Dates of death after tumor was noticed (and when surgi
cal interference might have been undertaken) . 

1 case. Ancurism had existed for" sonrn time." Dicrl twelve weeks after admis
sion to hospital. 

1 case. Not known how long aneurism had existed. 
1 case. Lived "some months." Died of exhaustion and suppuration caused by 

pressure of sac. 
1 case. Died of rupture of sac twenty-four years after recognition of aueurism. 
1 case. Died from asphyxia caused by pressure of sac, eight yea.rs. 
1 case. Died from external rupture of sac two years and eight months after recog-

nition of aneurism. 
1 case. Died from exhaustion from pressure of sac two years after recognition. 
1 case. Died from dyspncea from pressure of sac, two years after recognition. 
1 case. Died from dyspncea and exhaustion from pressure of sac one year and a 

half after recognition. 
I case. Died from rupture of sac into lungs one year and a half after recognition. 
1 case. Died from rupture of sac into lungs eight months au<l half after recog

nition. 
1 case. Died from rupture of sac into tissues, becoming diffused, and causing death 

by pressure, fi\•e months and n. half a[t('f recognition. 
1 case. Died from rupture of sac, death by pressure, five months after recognition. 
1 case. Died suddenly (probably from cerebral clot) one year and a ball after 

recognition. 
1 case. Died s~1ddcnly, cause not stated, not rupture of sac. 
2 cases. Die<l from rupture of popliteal aneurisms. 
1 case. Dietl from typhoid pneumonia three years after recognition. 

Of the fonr cures, three remained well; one died about four years later from rup
ture of au aortic aneurism. Of these eighteen fatal cases in which no treatment 
was undertaken, three dieJ of other diseases than nncurism. 

Of the thirteen cnscs in which the duration of life is noted after the recognition 
of the ancurism, the sum total is forty-se\·en years and nine months. 

The sumo[ life in the thirteen cases after cleligation of the innorninate is about 
eight months, a difEerence in favor of non-interference (in au equal number of 
cases) of about forty·soven years of life. 

SYSOPSIS OP 14: C.ASES THE.A.TED DY \"',\l_S.\LYA 1S l\I1~TllQD. 

(.lfoi·e or less 111od1jied.) 

I case. U.; R. Subc]a,·ian a.neurism. Size, hen's egg. Yen~section; cold and 
lead lotion locally. Recovered. Two and a half years later was work
ing as a carter in the city. 
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1 case. )[.; R. Subclavian. Immense size. \'·enesection. Cold and astringents 
locally. Tumor reduced in size and firmer; lost sight of while in pro
cess of cure. 

l case. )[.; R. Subclavian (syphilitic). Yalsalrn's method and antisyphilitics. 
Cure complete. 

1 case. )[.; R; age forty-five. Subclavian (syphilitic). Yalsalrn's method and 
antisyphilitics. Cured and seen well six years later. 

l case. U.; age forty-two. Subclaviau. Yenescction. Digitalis. Rest. ~larked 
impro,·cmcnt, so that patient left hospital and was lost sight of. 

1 case. :\l.; age fifty. Snbclavian. Was treated for an intercnrrent attack of 
rheumatism by rest, strict diet, and antiphlogist.ics. Cured. 

1 case. )f.; age thirty-nine. Subclavio-axillary (Pancoast's case). Yalsalrn's 
method had been tried and considered a. failure. Operittion determined 
on. Carried into operating room. Patient fell into collapse and opera
tion was postponed. Reco\"ered cured. (It is stated that a large dose 
of aconite had been girnu by mistake just before the operation was to 
have taken place.) 

1 case. )J.; age thirty-scYcn. SnbcJa,·ian. Yenescction. Yalsalrn's method and 
careful aud persistent direct compression for one year and a half. 
Cured. 

I case. )!. ; age fifty.one. SnbcJa,·io.axillary (by Pellctun). Yalsalrn's method. 
Cnrcd . 

5 cases treated by this method (in part) were fatal. Yencscction was not prncticed 
C'xcept in one case. Only local and constitutional treatment. All died 
within twelrn months of the recorded recognition of the disease; one 
from ulceration into trachea, hremoptysis, and exhaustion; two from 
external bnrstiug of sac; two from exhaustion and coma (with pressure 
on the trachea in one case) . 

8u111mar.11--Fourteen cases. Cured, seven; improved, and in process of cure 
when lost sight of, two i died, five. No venesection in four of five fatal cases. One 
successful case modified by direct pressure. 

SY~o11:-;1s oF u r.\sr.s TRE.\TED nY DrnEcT PRE$scnE cro~ THE sAc 
(}IODIFIC.\TIOSS GIVES). 

(.lll subclai·ian aneurism.) 

1 case. )I.; forty-six years i R Leather "cup" molded over tumor and held in 
place by figure·of-8 straps around shoulders and axilla. Cured in four
teen months. Diel light work during trcatmC'nt, and had no other medi-
cation. 

1 case. ::\I.; thirty-nine years; L . Enormous size. Treated by cold and pressure 
"in turns." Small cannon ball suspended so as to press comfortably. 
nischargcd rclicrnd. Some months later violent inflammation (from 
fall), suppuration, rupture of sac; clisclrnrgecl two qtlarts of pus and 
blood. Cured. Debility of nrm probably permanent. 

1 case. ~I.; forty-one years. (Thirteen months' duration.) Kept in bed, on back; 
ice locally; restricted diet. Third day air cu~hion for twelrn hours, 
with intermissions amounting to three hours. Emry halC-hour interval 
of ic<'. Treatment for seren days. Tumor began to subside, and was 
cured in twe!Ye months. 
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1 case. (T. llolmcs.) ("Lancet," February 12, 187G, p. 2~7.) Subcla,·ian. Treated 
by direct pressure from rubber ball. Cured. 

1 case. (Dnpuytreu.) Direct pressure. Resu lted fatally. 
1 case. (Porter.) Exposed axillary and passed needle under it. Thirty-firn days 

later exposed innominate and passed the "acupressure needle" under it. 
Died from hmmorrhage from innominate on tenth day. 

(In one case girnn in preceding table, direct pressure was practiced with Yal
salva's method.) 

8ummary.-Fi rn cases of "direct pressure'' (without operative procedures). 
Cured, !our; died, one. 

SYNOPSIS OF CASES OF MASSAGE OR KNEA OTNG IN THE 'l'UEATMENT OF 

Su.ncLA \IAN ANEl'JUSlL 

Of this method there are six cases. 
Three cnred; viz., by Fergusson, Li Ltle, and Porter. 
Three died; viz., by Fergusson, llil ton, and Morgan. 

(8ee "G uy's Ilospital Reports,'' vol. xvi, p. 42 et seq.) 
In addition, )lr. Bryant, in his n Practice of Surgery," p. 190, gives a. case by 

Dutoit, of Berne, in which a subcbvian anenrism was cured by injection of ergotin 
around the sac und er the skin , and digital compression. 

Poland cured one case by digital pressure on the cardiac side. A third case was 
tried for forty-six hours and abandoned on account of pain from pressure. The 
patient died from exhaustion. Paget tried mechanical pressure in a fourth case, 
but abandoned it as a. hopeless undertaking. A fifth case byVerneuil was imprornd1 

bnt lost sight of before a. cure was effected. 

From the study of the forPgoing history of subclavian, subclavio
axillary, and axi ll ary aueurisms, I ha,·e reached tbe following conclu
sions: 

Deligatiou of the innominate artery, or the subclavian in its first SUl'

gical division, are operations so dangerous that they should be under
taken only in extreme conditions. 

The first indication in the treatment of these lesions is pressure, judi
ciously applied. If possible, the compression should be exercised be
tween the tumor and the hea rt. Next in preference, direct pressure upon 
the body of the aneurism. P erfeN and persistent rest should be enforced, 
and with this the method of Tuffnpl offers the surest and safest means of 
palliation and cu re. 

In making direct compression, the elastic ball introd uced by Mr. 
Holmes seems best ada1JtPd. This should be applied gradually, in order 
to accustom the patient to its presence. Massage is so inferior to the 
plan just detniJed that it may be omitted from practke. 

Should all these means fail after a persistent trial. ancl shou ld the 
surgeon, from the appearances, judge that rupture was on the eve of oc
curt'ing, ligature of the innorniuate shonld be performed, provided that 
the ligatu re could not be applied to the snbrl adan proper. 

" rhen the aneu l'ism invoh·es the last portion of the snbcladan or the 
axillary, the ligature should he applie<l to the third clidsion of the sub
clavian. Compression should always be tried in these, as in all other 
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cases, before resorting to the ligature. The histories show a far more 
farorable prognosis in operations on the left side. 

Anwrismof tbebrachial, radial, and alnarartel'ies, or their branches, 
is romparathely rare, and when seen is almost always the resnlt of a 
wound. The diagnosis is not difficult. The treatment required is digital 
or mechanical compres,ion on the cardiac side of the tumor. Tf this fail, 
direct compre~Hion of the sac may be added, and, if a thorough trial of 
these two methods is not successful, a catgut ligature shonlcl be applied, 
as near the aueurism as the condition of the artery will permit. Extir
pation of a solidified or large aneurism may be essential to ren10,·e a de
formity or the pain resulting from pressure. 

Aneuris11i of tlie 1'erlebral Artery.-Aneurism of tl1e vertebral is 
almost always the result of a punctured wound. A rare exception to 
this rule is the case of idiopathic aneurism of both vertebrals reported by 
Dr. Anderton, of ~ew York city.* It occnrs most frequently in that 
portion of the Yessel between the atlas and the transverse procPss of the 
sixth cerrical. The chief point in diagnosis is the differentiation between 
the lesions in question and carotid aneurism. 

The difliculty of distinguishing vertebral from carotid aneurism in the 
neck al'ises from the fact that direct pressure from before barkward, in 
the lower portion of the neck, will interfere with or arrest pulsation in 
aneurisms of both vessels. 

If, however, the head be flexed upon the chest, and the stemo-mastoid 
muscle tbus relaxed, the cnroticl can be compressed by grasping the mus
cle aucl arte1·y between thP- thumb and finger, which are pressed deeply 
behind the ou!PI· and inner borders. This will not involve the vertebral. 

A1rnin, if the cnroticl be forcibly compressed by the thumb, backward 
and inward, against the vertebral column, at any point above the trans
"erse process of the sixth cervical, the vertebral will not be included, 
since it is protected by tl1e processes. 

In my Essays are recorded five cases in which the common carotid was 
tied for supposed carotid, bnt in reality vertebral, aneurism. .A.ll ended 
fatally. 

In the treatment of this lesion direct pressure may be employed, since 
prolon~erl compression of the artery before it enters the foramen in the 
sixth transver"e process is impossible. One successful result of this 
method is recorclecl. If the disease continnes to increase, deligation of 
the 1·essel in its ffrst portion may be effected. This is a very difficult 
opei-ation, ancl has 1~11'ely been attempted. The only operators so far are 
Smyth, Parker, A lexancler, and mvself. 

Aneul'i,;m of the i11lfnwl 11w11;inary, and other smaller bmnrhes of 
th<' snbrlnvian, does not clemancl separate ronsicleration. Aneurism of 
the i11lercostat arteries occurs in rare instances, usually as a result of 
fmcture of a rib or a stab wound. 

A11nirism of llie 'l.'lioracic Aorta.-Aneurism of the thoracir aorta 
(exclu'il'e of the arch) m1·ely demands surgical interferenee. Bourget,t 

*")h,11irnl Brcord." vol. xx. p. ~.14. 
t ".:\nnall's <le la. Sub:;e Homanne,·· 18!>2; ".\nnuls of Surgery." JSG2. 
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of Lausanne, S·.vitze~lanc1, reports a case of large thoracic anenrism wbieh 
presented in the space between the scapula and the spinal column. In 
order to produre coagulation, the method of Bacelli was successfnlly 
instituted. A watch spl'ing two millimetres uroad and thirty-seven centi
metres long, with a spiral five centimetres in diameter, was used. Tbe 
point was sharpened and boiled in a solution of hydrochloric acid, not 
only to make it aseptic but to cover it with a film of ferric chloride a'~ 
coagulating agent. A small slit was made in the sac, and, while an 
assistant held the spiral n11wo1md, the Pncl was introduced, and the 
spring, reroilinp; npon itself within the sac, rapidly drew the entire meral 
tape into the cavity of the anenrism. The wound was sealed; the lta
tient complained of no pain during or after the operation. Tumor 
decreased in size; intercostal pains were lessened in intensity. One 
month later, exploratory pnnctnre showed the aneurism solidified; pul
sation ceased, and the patient gained three kilogrammes and a half in 
weight. The posturnJ and dietetic treatment, with Yenesection when 
strictly indicated, should precede operath·e interference. 

Aneurisin of tlle Abdominal .d.orta.-Anenrismal dilatation of this 
section of the aorta occurs most frequently near the diaphmgm. The 
entire vessel may be the seat of fusiform aneurism. Females are Jess 
frequently attackecl than the opposite sex. In corpulent persons the 
diagnosis is cliffirult. Tumors of the centml orp;ans, as the stomach, pan
creas, trans,·erse colon, and the superjacent mesentery, may be mistaken 
fur anenrism. On the other hand, in emaciated persons, unnatural ex· 
pansion of the aorta during the cardiac cystole has !eel to a mistake in 
diagnosis. The l1istory of the development of the tumor, the prPsence of 
the anenrismal tremor and brnit, and the t·ecognizecl general expansion of 
the sac, with the arterial pulse, will enable the careful obse1Ter to arrire 
at a. correct diagnosis. 

Tl1e treatment is chiefly expectant, and the most persistent trial of 
the postural and dietetic method ran <lo but little more than prevent 
the rapid development of the aneurism . Operatirn interference may, 
when all else fails, be considered justifiable." 

*The inlrotluetion of RlC'C'I wire may be undcrlitken. Dr. F. r ... nnge (" Annnls of Sttrgcry," 
1fi~7), o( Xew York, reporti;; a cnse of nueuri.;m of lhc nbtlominal aorta trenl('d by the introduction 
or 1i win~ into the sac. The patient was a man. fort~·-fi\'C years of age. Three 1~etres of thin wire 

wrre introduced thrnugh a puncture matle with trocar und cannula. The needle wa~ m~ain in· 
S:'rteil a (cw days later, nnd twelve mE>tres (nbout thirty feet) o[ wire int rod nerd. Salt solntion 
wa5 thrown into the crphalic vcin!:i at the samr timr. The ancurism gradually increa,.;rd, antl the 
patient died or pneumoni1~ tweh·c tl!lys afler the oprrntion. 

Dr. A. U. Gerster(" X. Y. :\led. Jour.,'' February, 1891), of Xew York, pre,.;enlcd a speeimen of 
nne11rism o[ the aorta in whic.-\1 he had introduecd thirty·fl\'C feet of wire. 'l'hc patient died tour 
wrck~ after. The specimen showcll how lilt le coagul1ltion around the wire hull taken place in that 
le11gth of time. 

In performing this operation it may he clone without an nnre:)thelic throu~h n <:nrn11-'.'ized tro
car and cannula. care being taken to exclude nny or the vL-;ccrn between the nhclomiua\ wall ancl 
the trocar. The trocar-cannula i~ introduced into the sac, the troear wi!hdrawn. and the ""ire 
(which must of nrcm:,.;ity be very fine) iutroduccd throug-h the cannula: or nn nna'stlwtic ma~· be 

givf'n and laparolorny pl.'rformcd in onle>r to carry the wir1' tlirl.'ctlr into the> .;:ac. The rc,;u\ts of 
this opcrntion do n'lt o(for much encouragement too. repetition of the practice. 
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Aneurism of Ille Branches of the Abdominal Aorta.-Anemism of 
any of the risceral or parietal branches of the abdominal aorta may occur. 
The location of the tumor and the characteristic symptoms of anenrism 
will point to the vessel affected. \\'hen treatment is necessary, the same 
method sboukl be employed as for aneurism of the main trnnk. Explo
ration under strict antisepsis may be made, and deligation with the ani
mal ligatn J'e praGticed, if the tumor is sutliciently remO\·ed from the aorta 
tu allow the application of the ligature to non-diseased tissue. 

A11e11ris111 of the Iliac Arteries.-Aneurism of the common iliac ar
teries and of the two primary divisions of this vessel close to their points 
of origin is, fortunatf'ly, of rare occurrence. The diagnosi may be made 
by a study of the history of the case, by palpation, coupled with explo
ration by the rectum or rngina. In the treatment of this lesion compres
sion of the abdominal aorta shoulcl be faithfully tried, and with this 
restricted diet and rest in bed. \\·hen possible, careful, graduated, direct 
compression may be employed. Compression of the ao1fa may be digital, 
or by means of a horseshoe tourniquet, with or without an amesthestic. 
as may be found applicable in the case under treatment. Compression of 
the abdominal aorta has been practiced by incision through the median 
line, holding this Yessel partly or completely occluded by light prnssure 
with the thumb and index finf!er. 'l'his practice might be found adris
ablc for the cnre of such a dangerous lesion. 

Ligation of the abdominal aorta bas been recommended, and has been 
performed eight times, with a fatal result in each case. The longest sur
rirnl after the opera ti on was ten clays. It is don btfn 1 if success can be 
obtained by the immediate occlusion of the abdominal aorta in any case 
in which a capacious collateral circulation has not been established as a 
resnlt of the lesion. In a ve1·y extreme casein which this operation would 
be justifiable, graduated deligation has been recommended. The method 
suggested is the appli<'ation of three ligatures in the course of the vessel, 
the superior constricting only slightly the lumen of the \'essel; the next, 
remO\·ecl an inch awa)', if possible, occluding about hall' of its lumen; 
while the third entirely occludes the vessel. These liiratures, of kangaroo 
or deer tendon, should be broad enough to compress a considerable sur
face of the Yessel. It is in snch an operation as this that Yalsah'a's 
method of •enesertion would be applicable; or it might be more conser
rntire to apply a single ligature, occludinp; about one halt of the lumen of 
the "e~sel, which woulcl aid in tbP development of tlw collateral circula· 
tion, following this operation by a fnrther partial occlusion in three or 
four davs. 

In il 'iac aneu ri sm lower clown, with compression of the abdominal aorta 
or common iliacs from the front of the abdomen, may be combined Prof. 
Sancls's method of digital pressure by means of the hand introduced into 
the rectum ; or Da"y's le,·er may be employed in tbe same way. As a 
last l'eso1t, the common iliac may be tied. 

A patient operated upon by Dr. F. Lange, within recent yenrs, reco,·ered and 
wascureJ. 

In the "Annals of Surgery," 1895, Dr. T. S. K. )lorton reported n. case 
21 
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of ilio-femoral nneurism cured by transperitoncal ligation of the external _iliac 

artery. 
In the" Lancet," 189l (".Annals of Su rgery,:' 189 1), Dr. II. P. Rymonds1 of 

England, under auresthe.::;ia. applied Lister'§ abdominal tourniquet to the left com
mon iliac. The aneu rism ceased to pulsate. Pressure was kept up fo r se,·eu hours, 
and again applied for two hours. 'l'he tumor became solidified, and a cure re
sulted. Peritonitis aml euteri tis resultell, but were not fatal. 

Aneurism of the internal trunk is a menable to treatment by com
pression of tbe aorta or common iliac, or by ligation of the primitire 
trunk. 

The abdominal aorta has been tied in the following cases of iliac 
aaeurism: * 

Ko. Operator. D'-tl'. Sex. A;::e. I R.-sult. 

~ ~Cnnpcr. ~1 ~I. 3s Die. <l in fonr hours. Lignturc npplic<l lhree fourth~ o~ an 
· inch abon! bifur<·ation or uorta. Tumor measured tlghl 

2 J111nes ......... 1829 M. 44 Oi~dc1i11~~{:~~:::~,f~~~~ hnlr hour~. Femoral tied thirty-three 
da,·s before aorta. Tumor incrca~cd in '."ize and aorta tied. 

3 i\lurray .. 1834 ~L 33 Di~~\~~:'Ei~rc~i~~;:.:~r:::-~';;~:~:~r~~~~~£:~~.~'iifi:~~:~~ 
ened. Ligature half nn int'h nbon~ ~liftrrcation. 

4 Monteiro.. 1842 :\r. 31 Died in ten days. Largl' diffuse nneunsm of femoml. 1\ nrta 
ulef'rnred at scat of ligature. and deuth Look place from 

5 South . 18.jG :u. 28 Di~d11~1~rf~1~~~·tl1ree hours. External and common iliac in· 
valved. 

: I :,::.:i.:·· :::: :: 
8 Stokes .. ..... 18GV '.\!. 

30 Died in eleven hours. Snc. which invoh·ed both common 
iliacs. burst d11ri11g operation, when a ha~tr ligature was 
thrown around the nortn. 

f Died in .s!xty-fh·c hou r;;;. Nine W<'cks nftcr ligature of com
mon iliac h~monhngc occuTTl'll. when aorta. ex ternal nnd 

50 Di~~~~111 ~,~.!~~~:11~.l~:::. ti~~igh~~o!~~~1~~;·~:;~~~;~~1r~~a~)fi~1~1:n~ 
femoral in volved. 

\\Tbcn the aneurisrn is located npon the external iliac, compression 
with the tonrniq net may be employed over the aorta or common iliac 
artery. Prof. Sands has ad vised and prartired digital pressure of the 
common iliac by means of the hand introduced into the rectum. Pressure 
from within the rectum may also be accomplished by means of a boogie 
or piece of wood properly padded (Davy's method). As a last resort the 
common iliac may be tied. This operation, though dangerous, bas been 
successfully accomplished in se,·eral instances in late years. A patient 
recently operated upon by Dr. Lange. of N ew York, recovered and was 
cured. Anenrism of the internal trunk t is amenable to treatment by 

J onr.," 188i. 
2. F. S. Dennie:::. 188G. FemnlC', a::rccl sixty yen rs. Double gluten] nneurism; both ilincs tied. 

Died. On fourth duy. !'11pprcf;c:::ion of urine. lhicl. 
3. \\~. h Chew. 18AU. i\lnle. ugcd fortr·«ix )·cnr<;. Gluteal nneurisrn. H:cco\·crcd. l bid. 

4. Treves. 1892. Male, aged eighteen yeMs. Surcorna of buttock. lmprovrU. "Brit. Med. 

Jour.," 1802. 
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compression of the aorta or common iliac, or by deligation of the primi· 
tire trunk. 

Prof. J. D. Bryant* reports the cure of a large aneurism of the right 
iliac after )Iacewen's method. Delicate needles were introduced and the 
sac teased by drawing the point of the needles along the wall of the 
aneurism opposite to the point of introduction. '!'he teasing lasted about 
half an hour, and two of the needles were left in twenty-four hours. Six 
days later there was no appreciable change, and the operation was re
peated, followed by marked improvement. The tumor diminished in 
size and pain ceased. The tumor now extends across the brim of the 
pelvis, encroaching upon the region of the umbilicus, and seems solid 
and hard. 

Aneurism of the branches of this •essel usually occurs in the gluteal 
and sciatic. '!'he earliest symptoms are referable to I he presence of the 
tumor. lt must be distinguished from abscess or hernia. Aspiration 
would determine the presence of the former, and the symptoms of hernia, 
with absence of pulsation, would indicate the escape of tl1e viscera 
through the great sciatic foramen. The treatment is difficult and often 
ineffectual. Direct compression should he first tried. Incision into the 
sac, turning out the dot, and tying both ends, bas been snccessful in four 
of six cases reported by Fischer. The ligature may also be applied be
tween the sac and the point of exit of the artery, or, as a last effort, the 
common iliac may be tied. 

Ponce!, of Lyons (1887,) ligated the right internal iliac artery for 
aneurism of the right buttock. '!'he patient was a man, twenty years of 
age, tumor the size of fist; ligature, carbolized silk; patient died two 
months later of hrrrnorrbage after abundant suppnration. 

Aneurism of tlie Femoral A.rteries.--Aneurism of the superficial 
.femoral artery is comparath'ely frequent. It occurs by preference in 
the upper ha![ of the artery, and in males in the great majority of in
stances. In rare instances the disease is snumetrical. 

The diagnosis is not difticult, since tiie expansile pul ~ation of the 
tumor can, in most cases, be readily appreciated by palpation. The 
presence of a tumor in the line of the artery, with the characteristic 
pulsation. tremor, and murmur, all of which signs disappear when the 
iliac artery or aorta is lirmly compressed. points almost uuerringly to a 
diagnosis. The greatest clanger of error lies in the presence of an ab
scess. AhRre~s is, howe,·er, of rare occurrence in this region, except as a 
sequence of spinal cal'ies or hip-joint disease, and these conditions, ex
istinf( with the other common symptoms of the ae,·elopment of abscess, 
ll"Ould lead to its recognition. If c1onbt sho11ld still exist, after even the 
most careful survey of the case, the hypodermic needl e would settle the 
diagnosis. 

:). Wherry. l'i02. ;\folc, ngcd lwcnty-onc year::;. 1\ncurism of buttock. Rccov<'recl. "Lnn
ett." 18!.13. 

6. Ann:uulnlr. tS!H. Agf'd twenty-two years. Trnumn or hut tock; intrnperitoneal lignture. 
Rt'fo,·errd. '' E1linhur~h ll osp. Beport.::." 1894. 

*" Annub of Surgery," rnl. xdi, 1893. 
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Treatmenl.-Aneurism of the femoral artery will, in the vast majority 
of cases yield to judicious and patient compression. \\'hen the tumc1r 
extends as high as Poupart's ligament, or ahorn this point, the chances 
or success are diminished, since p1·essure will barn to he applied to the 
common or ea:ternal iliac or the aorta. "Under such conditions direct 
compression, by means of }iolmes's elastic ball, applied so gradually that 
inflammation of the sac will not be precipitated, should be first faithfully 
tried Li"atnre of the common or external iliac should be deferred un. 
ti! ali oth~r remedies have failed, and, when there is a choice between 
these two procedures, the deligatiou of the ea·tenwl iliac should be pre
ferred, on account of the anastomoses of the branches of the internal iliac 
with the vessels of the thigh. Direct compression of the sac was once 
successfu Uy practiced by Dr. Brown, of Boston, in a case of femoral 
aneurism at Pou part's ligament. The weight employed may be as much 
as twe]Ye pounds. Iron balls were used in this case. The patient was 
confined to bed for ten months. \\'hen the tumor is so far away from 
Pou part's ligament that digital or mechanical compression of the femoral 
upon the rim of the pelvis can be made, tliis treatment should be adopted. 
Ext1·eme tlexion of the thigh upon the ahclomen bas succeeded in pro
ducing a curP in a few instances. Direct pressure upon the tumor, with 
the limb extended, is Jess painful and equally efficacious. 1'

0

ben the 
necessity for the application of the ligature occurR, the effort shoulcl be 
made to reach the artery below the origin of the profunda femoris, 
since the clanger of gangrene is much less if this great collateral route 
is open. The distal ligature (\Yardrop) should be tried before resorting 
to ligation of the common or external iliac. 

The treatment of aneurism of the lower portion of the femoral does 
not materially differ from the above. 

Anenrism of the profunda femoris is rare, occurring usually as a 
complication of this condition in the common trunk, or as a result of a 
punctured wound. 

The treatment will include pressure on tbe cardiac Rirle, or direct com
pre~~ion, and, as a last resort, ligature of the com111on femoral, or iliac. 

Anmrisni of Ille Popliteal ArlerJ!.-This is a 1·ery frequent seat of 
anemism. Subjected, hy reason of its unfortunate loeatiou, to the acci
dents of comprc•sion in extreme ftexion of the leg, it frequently suffers 
those pathological changes whieh end in anenrismal dilatation, and is 
only second in order of frequency to the aortic urch, which yields to the 
violence of the carcliac systole. As with aneurism in other locntions, it 
occurs most freqnently in males, and in the active period of life, being 
rare in childhoocl and youth, and most common in the years from twenty
five to fifty. 

Dia.r;11osis.-On account of the infrequency of tumors in this region, 
other than anenrism, the rliagnosis is not difficult. The characteristic 
symptoms of this malady will determine its cliffrrentiation from glandu
lar enlargements, exostoses, o,·erdistendecl bt1r8'P, or abscess. 

Trealment.-In the treatment of popliteal aneurism the patient should 
be placed in the recumbent posture, with the leg of the affected side 
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slightly tlexecl A soft mattress should be used, and the thigh and leg 
held in a romfortable and fixed position by means of a pillow under the 
popliteal space, ancl sand bags laterally. l:nder the intlnence of an 
opiate, or in extreme cases complete etherization, digital or mechanical 
presstue shonlcl be employed upon that portion of the artery lying in 
Scarpa's triangle (Fig. 311). "'ithin this limit the point of compression 
may be shifted, in order to prevent too great local irritation. 

In obstinate cases compression on the cardiac side may be re-enforced 
by forced tlexion of the leg on the thigh, or by direct pressure upon the 
tumor. The instances will be exceedingly rare where a patient and skill
ful employment of these methods of compression will not succeed in 
effecting a cure. Consolidation may result in one or two hours, or it 
may require sereral hours or days. Acupressure and massage are not to 
be employed. The elastic bandage of Esmarch has not gh·en results 
which wonld justify its further use. "'ben compression, either on the 
cardiac side or directly upon the anenrism, fails, the deligation of the 
femoral, in the extreme lower angle of Scarpa's space, is demanded. 

The operation of tying the vessel aborn and below the anenrism and 
the remornl of the tumor by dissection should not be practiced nnless 
the solidified mass is so large or so situated that it causes compression of 
the nen·es or popliteal vein, produeini( unbearable pain, or seriously 
threatening p:angrene from foterference with the return circulation. 

ilneuris11i beyond the Popliteal.-Aneurism of the peroneal or tibial 
arteries, or their branches, is rare. In diagnosis and treatment this 
lesion, when sitnatecl in this portion of the arterin 1 system, requires little 
or no special consideration. "-hen the tumor is so situated that the 
ressel immediately itn-ohecl can not be occluded by compression, this 
may be directed to the femoral. or, in aneu1·itims or small size, direct 
pressure may be sufficient to effect a cure. The ligatme will be cle
manded if other methods fail. 

.tl.rterio-venous .ilneurism. -.ilrterio-unous anenrisms are of two 
kinds. In one variety the communication is direct, the contiguous walls 
of the artery and \"ein being closely adherent immediately around the 
opening leading from one ,·essel to the other. This is called direct arterio
venous anenrism, or aneurisnwl varix. 

\Yhen a sac intetTenes it is called an indirect arterio-veno11s or rari
cose aneuri.mi (Fig. 308). 

The ca1rne is usually traumatic. resulting most frequently from punc
tured wounds, although any intlammatorr process whieh induces necrosis 
of the artel"ial and venous walls rnav !~ad to this form of aneurism. In 
exceptional instances the communic;tion has either not been established, 
or at least has escaped obsen-ation for se,·eral years after the injury. 
This le~ion may occur in any portion of the economy. In former years 
it was obsel"\"ed most frequently in front of the elbow joint, where it was 
proclucecl by the accidental puncture of the brachia! in the opemtion of 
•enesection. Tt orcnrs not infrequently in the neck, as a result of wound 
of the carotid artery and internalju_qular ,-ein. 

The chief points in the differential diagnosis between varicose aneu-
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rism and aneurismal ,·a rix are the presence of a tumor and the peculiar 
aneurismal bruit anu tremor, which conditions exist in the former. 

In both varieties of this disease the veins become greatly distended 
and tortuous, and pulsate forcibly with each contraction of the heart, 
while the pulsation in the artery beyond the lesion is perceptibly dimin
ished. 

In the treatment of varicose aneurism, compression of the artery should 
be employecl on both sides of the tumor, while direct pressure should be 
made upon the sac, between the two vessels. " ' hen, from the location 
of the lesion, thi s method is not feasible, or when, after a faithful trial, 
it has failed to produce a consolidation of the aneurism, the ligature will 
be reqttired. Catgut should be nsed, one thread being passed around the 
artery just abo1·e, and another just below the tumor. \Vhen so situated 
that the ,-ein invoh·ed in the lesion is not necessary to the integrity of 
the part, as in the forearm, this may also be secm·ed on the distal side of 
the foramen of communication. 

Operative interference in cases of aneurismal 'l!arix is not so fre. 
qnently indicated as in varicose aneurism, owing to the comparatively 
slow prO"ress of the disease. Experience has shown that deligation of 
the affected artery is far more dangerous in this condition than in the 
indirect variety. Fatal secondary h;emorrhage is recorded in a number 
of instances, while in others gangrene has resulted from closure of the 
a1tery. Compression should be employed as in the trea tment of the 
form just considered. When the lesion is situated in the vessels of an 
extremity much comfort may be secured by the employment of an elastic 
bandage or stocking, as in the treatment of venous varix. As a last 
resort, amputation may be practiced. 

N issen (" N. Y. :l\Ied. Jour.,1' November 28, 1891) reports the cnse of an arterio
venous aneurism of the carotid and cavernous sinus caused by a wouml made over 
the right eyel id by the prong of a fork which was followed by exophthalmos, which 
became bilateral, though more pronounced in the right eye. rrhere was no pulsa
tion or thrill in the eye. A diagnosis of rupture of the carotid artery into the 
cavernous sinus was made. The right carotid was tied and strong compression 
made on the left common carotid, lasting each time for one minute noel continuing 
for two weeks. At the end of that time the bruit was much lessened in intensitv, 
and the exophthalmo; of the left eye had <lisappearcd, while of the right but littie 
remained. 

In the discussion, ·w'olfler reported a case of pulsntinQ; cxophthnlmos in a woman, 
forty years of age, which was cu red in eight da.ys by metliodical compression of the 
carotid. 

A NEURISMS IN GENERAL. 

ThP importance of syphilis in the pathogenesis of anPurism ran not 
be too fnll y appreciated. Although traumatism c1eterminPs the location 
of the aneurism to a certain extent e,·en in syphilitic subjects, if this 
infection werP rrrognizec1 early and propPrly treated, thP degeneration of 
the arteries, whirh is the one grea t lesion of syphili s. ro nld not occur, and 
this dismal story of failure in the treatment of aneurism of the larger 
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vessels would not be told. The subject will be re1·erted to in tbe chapter 
on syphilis. 

"\ gain, the early institLttion of treatment most rigid in character-rest, 
restricted diet, and compression, either local, distal, or cardiac-is im
peratire in order to test the value of this method in the arrest of tbe dis
ease before the vitality of the patient is so sapped that operative iuter
ference may be uudertaken when there is a fair prospect of success. So 
far as direct su rgical interference is concerned, it seems that, after com
pre sion, tlte needling method of Macewen o!Iers tbe heRt hope of in
ducing C'oagnlation with the smallest risk. The possibility of cerebral 
embolism should not be overlooked in anenrism of the ascending and 
trans1·erse arch of the aorta or of the vessels leading to the brain. 

The Author's Case ~f Deligalion of lite Left Subclrwian and L~ft Common Ca
rotid Arhrie.s.*-In Febmary, lb:89, under chloroform narcosis, I tied with catgut 
ligatures the left common carotid and left 
subclavian artery (thir<l dirision) for the 
cure of aucurism of the tr::ms\·erse arch . The 
patient, male, forty.eight years old, had syph
ilis seventeen years before, had neglected treat
ment, and syphilitic arteritis ensued. Symp
toms of ancurism appeared about two years 
before <late of opcrntiou. The iodides had 
been faithfnlly tried, but the symptoms of 
pressure b_y the tumor incrrased, and lhe op
eration was done as a last ·resort. Ile died 
seventy-two hours later from suppression of 
urine anrl asphj1xia, tlue to syphilitic gnm 
mnta, i1H'olv ing chiefly the right lung, which 
was almost entirely solidified . Commencing 
with the origin of the left carotid and extend
ing beyond that o! the left snbclavian was 
situated a spherical ancnrism about three 
inches in diameter filled with firm clot almost 
wholly organized. l t pressed heavily on the 
trachea and o:•soplrngus and tho left recur
rent laryngeal nerve. lt extended from tho 
srventh cervical to the second dorsal vertebra 
(Fig. 315). This nneurism was practically cured, and tho organized cJot had with
out doubt r~sultcd from the medical and e.xpecrnnt treatment. The smaller pro
ponion of softer and recent clot was produced by tho ligature. 

•A rrcent and su("C('~i:;rul cnsc o( <leli~otion of the ri~ht common C'llrotid and subclnvinn 
ntll'rie>i for irnC'urism or the nrcb is reported by Dr. F . T. Mcriwrthcr, of Ash('villc, N. C., in 
'"Annalsor Surgery," i\lay, 1889. 



CHAPTER XV. 

LIGATION OF AHTERTE::;. 

Operatire Slirgery o.f tlie Arteries.-ln tying an artery, all of the 
details of the antiseptic method given heretofore should be scrupulously 
carried out. \\"bile the incision should be along the line of the artery, 

it should lean as far from the accompanying vein as possible. In ap· 
proathing the vessel after the skin is divided, the fascia and all inter-

vening tissues should be graspecl between two long, delicate dissectin.~ 
forceps (Figs. 316, 317), until the sheath is reached, and this is opened 

304 
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in the same manner. .As soon as the wall of the artery is expo eel the 
sharp-pointeu instrnments should be laiu a•ille. .\ <lull-pointed aneu
rbm-needle, or a tlexible sih·er probe, should now be passed bet,l'een 
the sheath aml the vessel, and cal'lied carefully around the artery, 
keeping the point dose to the wall of the ve,sel. \Yhen a nerve or 
Yein is in close relation, the instrument should be intl'Oducecl on the 
side nearest these, thus insuring their exc]u,,ion. The dull-pointed 
probe, bent to the proper cune, may be usecl to great adnrntnge in 
almost all operations upon the arteties. .\fter tlw point is carried 
aronnd the Yessel aml brought np out of the sheath, the lii(ature may be 
tied Ol'et' the slight bulbous expansion of this instrnrnent, which, "'hen 
witbdra"'n, lea"es the ligature around the rnssel. The force employed 
should be sufikient to occlude the Yessel, yet not enougl1 to inllict unne
cessary Yiolence t1pon its walls. The Pnds of the string shou ld be cut 
off for one fourth to one half of an inch from the knot, and the wound 
closed for a permanent dressing. 

Ligation of the In nominate .!J.rtery-ilnatomy.-The arleria-innorni
nata is derh·ed from the transverse segment of the arch of tlw aortn, 
immediately in front of the trachea, just behind the rni<lclle of the ster
num, at a le"el Yarying from one half to one and a half inches below the 
upper margin of the manubrium. 

From this origin it traYels obliquely up"'ard, barkwarcl, ancl to the 
right \cros,ing the trachea from its center). and bifurcates, near the 
upper ma1·gin of the cla."icle, between the sternal and clavfrular origins 
of the sterno-rnastoideus into the caroticl and subdavian arteries, the 
first of these com ing from its anterior aspect, the last a direct contin u
ation of the arch of the innominate. Tbe innomi11ata in rare instances 
originates to the left of tl1e trachea; more frequently it is gi,·en off be 
fore it reaches the windpipe. As a rule, it is longer in females than 
in males. 

In twenty-eight cases in which I measured the distance of the origin 
of the innominate from the commencement of the aorta . the aYerage 
was three inches and a half. In thirty-seven measurements made to 
determine tlw length of the innominate aTtery, the aYerage was one inch 
and a half, the shortest specimens being three fourths ancl the longest 
two inehes. 

Operation.-Place a firm cushion cross"ise beneath the shoulder
blacles, so that the head "ill fall "·ell back, and thus draw the artery 
upward. IIa"e an assistant draw the arm and shoulder of the right side 
forcibly downward, while the chin is elevated and the face turned slightly 
to the left. 

\Yith the patient completely amesthetized, and ernry arrangement 
made for expedition, make, from the center of the interclavicnlar notch, 
an incision about three inches in extent along the cla"icle. .A second 
incbion, commencing at the inner border of the sterno-mastoicleus, about 

:;~~,\~~h:; ~:~1~~i;~~~~ ~~0t~: til~~e~~~:~ci~l;l~1· ~~~:il.to ~;~:=c~·:~~ ~~~~l ~~;'. 
ward until the sterno-mastoid muscle is exposed. the sternal and two 
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thirds of the clln-icular origins of which should be diYicled upon agrom·ed 
director carefully introclL1cecl. Superlieial to the m1rncle some small wins 
will be found. and underneath its clavicular portion is the junction of 

f'w. ~l'l.-Sbowing the rdution11 of the p:trt-. invoke.I in dcli!!ntion of the innomiunlc nrtcr}; the right sul>
claviun and carotid in thdr fir~t di\•iioion-.. 

the suhclaYian and jugular Yeins, in dangerous proximity. The anterior 
jugular rnins will be 'een immediatelr beneath the muscle, and should 
be tied and didded. Dis,acting earefully, with the handle of the scalpel, 
the connective and areolar tissue in which these veins are imbedded, the 
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otigin~ of the ster110-ltyoid ancl sterno-tliyroid muscles "ill he reached, 
and, when these are didded carefully upon the direC'tor, the right carotid 
"~11 be seen near the center of the wound. Pollowing this clown, the 
arleria innominata will be found just behind the sltrno-davicular artictt
lation (Fig. 318). Being exposed with the scalpel-handle, or any dry dis
sector not likel,, to wound the ,-essel, the aneurism-neeclle should be passed 
from right to left behind the artery, care being taken to amid wounding 
the right Mna im1oniinata ancl the pneumogastric nuce, or puncturing 
the pleura, in which the artery is partly imbedded. 1t is "·ell to bear in 
mind that the left innominate Yein crosses this artery, although usually 
very low clown. \\' hen the aorta is situated low in the thorax, it ma y be 
necessary to remo,-e the stemal encl of the clavicle and a segment of the 
sternum, as was done by Cooper, of San Francisco, in two instances, and 
later by Bmrell. 

An element of danger in this operation is the origin of an abnormal 
branch from the innominate. In the cases of Liwrs ancl V. Mott this 
anomaly existed, aml death "·as causecl hy luemorrltage at the seat of 
tlie ligature. In thirty-four consecuti,·e subjects which I examinecl as to 
this feature, I found an abnormal branch to be derired from the innomi
nate in fh·e. \\'hen the necessity for occlusion of the arteria innominata 
arises, and the conditions are such as to permit it, the following method 
should be followed: The i·ight common carnticl should first be tied, one 
inch ab0\'8 its origin. By a carefnl dissection the first diYision of the 
subcla\'ian and its branches should then be exposed, drawing the internal 
jugular to the outer side until the vertebral is secured. Arnicling the 
plt1'8nic n8r\'e, as it cleHcends to the inner side of the scalenns anticus, the 
intemal mammary and branches of the thyroid axis shoulil be secured, 
ancl finally a ligature of large, smooth catgut, or prepared nen·e placed 
aronml the subclarian artery, abont the middle of its firHt portion. A 
careful sttuly of the anatomy and srngery of this region leads me to con
clude that this proceclure, though difficult of execution, ofrers a better 
prospect of success than cleligation of the larger and primiti,·e trunk, 
nearer the heart. 

In the operation and after-treatment of tlle wound the most careful 
antis~psis should he practiced. 

Ligotion of /lie C'ommon Carotid Arteries and the Internal Jugular 
l'ein-A.11rdo111y.-In one hundred ancl twent.'' dissections I found the 
common carotid artery to bifurcate on a leYel with the notch between the 
two al:.e of the thyroid cartilage h1 one hundred and sixteen. The anoma
lies of thiH ,·essel are so rnre th"t they clo not cleserre mention in this work. 

Opernlion.-A firm cusl1ion should be placecl under the shonlclers and 
lower part o[ the neck, 1dth the chin elevated , and the face turned in 
the direction awny from the side upon which the operation is to be per
!onned. A line extending from the tragus of the ear to the sterno-cla
ricular articulation will cO\·er. and be parallel with, the internal ancl 
COll!mon carotid arteries in their surgical length. This line will strike 
the center of bi[nrcation of the primith·e caroticl almost inrnriably on a 
Jere! \\ith the upper border of the th)-l'Oid cartilage, an cl the anterior eclge 
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of the ster110-mastoideus from one inrh and a qual'tel' to one and a half 
below this le1·el. The point of election is about one inch below this 
bifurcation, and at the upper border of the anterior belly of th~ omo
hyoid muscle. 

The incision, being made 1dth its direction as above given, its center 
about one inch below the bifurcation, extending from one-and-a-half to 
two inches above and below this point, will divicle first the integument, 
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ancl with this the thin platysmct rnyoides, some filaments of tbe super
jicialis colli nerve, of no importance, and some small veins passing from 
tbe anterior, either to the internal or external jugular veins. About 
the center of tl1e wound the edge of the mastoideus will be seen, and 
below this (usually) the anterior belly of the omo-liyoideus (Fig. 319, 
lower haH). The sheath of the carotid and jugular vein is now exposed, 
often crossed by the thyroid ,·eius, aucl the cervicalis descendens artery, 
the desrendens noni nerve almost invariably lying upon tbe center of the 
sbeat11, being parallel with the axis of tbe common ancl internal carotids. 
In two instances I have seen the superior thyroid artery turn directly 
down, in front of the common trunk, for an inch or more, and then turn 
abruptly inwanl to be distributed to the thyroid body. Under such ab
normal conditions this vessel wonlcl probably be clividecl The com1nuni
cans noni is occasionally fonncl crossing the sheath from without inward, 
to anastomose "ith the desceudens . These nerves will be drawn to the 
outer or inner side of the 'rnnnd, as is most convenient. The sheath 
·honld be opened on its tracheal side, as far as possible from the jugu
lar vein, and the needle passed from without inward, being kept close to 
the artery in order to amid wounding the rein or including the pnewno
gastric or sympathetic nerves. The sheath should be well opened, and 
the artery clearly exposed, so that the needle may be manipulatecl with 
more of certainty and less danger from these too common and un fortu
nate accidents. In several instances the artery has been transfixed; tbe 
jugular has been wounded; the pneumogastric or sympathetic nerves 
included in the ligature, for want of precision in separating the artery 
from the l"ein. Certainly the danger of slongh in the artery is not so 
great as the dangers above enumerated. .fust as the needle is being in
troduced, pressure above upon the Yein woL1ld empty it oi blood, and of 
course climiuish the clanger of wounding it. 

The operation of tying the carotid, just below or behind the omo hyoid, 
is practically the same as that jnst described (Fig. 319). 

In order to secure this Yessel at the root of the neck, an incision should 
be made in the carotid line. extending from the sterno-clav icular articu
lat ion upward a distance of three or four inches, an<l between the two 
heads of origin of the sterno-ma toid muscle. This will didcle the integu
ment, superfi cial fascia, platysma, and cleep fascia, and some clescencling 
superfi cial nen·es. The fibers of the sterno- mastoicl may be sepamted 
and held to either side by retractors. Immediately beneath it will be 
fonncl the anterior jugular vein, and some small branches emptying into 
it. Ir not easily displaced, they should be secured with a double liga
ture, ancl divided between the threads. The fil.Iers of the slerno-hyoicl•or 
sterno-thyroicl mnsrles shonlcl next be clivided on a groo1-ec1 director, 
and turned aside or separated in the line of tlie artery. The vessel 11ill 
be seen deeply situated in the line alreacly given. The ligature shonlcl 
he passed from the onter side. Or an L-shaped incision, similar to that 
made for clelif(ation or the innominate (Pig. 318), may be made, and 
the carotid found by separating the sternal tendon of tbe mastoicleus 
muscle and turning this outward. F or the left carotid see Fig. 3:l0. 
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The approach to the vessel in this region sboulcl be very cautious, espe. 
cially upon the left side of the neck, since the internal jugular vein 
crosses from the outer to the inner side lly the front. On the right -ide 

the vein is a little more external. The pneumogastrk nerre lies behind 
and to the outer sicle of the artery, while the inferior thyroid artery and 
sympathetic nerve are more deeply situated. The anenrism - needle 
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should be pa8sed arouncl the artery, from the outer toward the inner 
side. 

In the "Prize Essay., of the American Medical Association for 1878 
I collected histories di 789 cases in which the common carotid arton· 
had been tied for all causes, cf which 323, or 41 per cent, died. Th~ 
death-rate will ne1·er again reach this alarming figure. The introduc
tion of animal ligatures and asepsis have already greatly diminished 
the ratio of mortality in operations upon the arteries. 

'l'hirty-fonr rases are on record in which both trunks were tied, of 
which twenty-five recovered.* 

Li.qation of tl1P I11tfnwl Corotid Artery-Anatom11.-This Yessel is 
a direct continuation of the common trunk, and, while straight in its 
lower portion, it becomes slightly tortuous"' it approaches the carotid 
canal. An abnoimal branch was found to h!' dPrfred from its first portion 
in se,·en of one hundred and twenty dissections. 

Operalio11.-Tlw position is tlw same as for tying the common h·unk. 

• Op. cit. Scl' also Hiegner1
,: cru;e, "Uentralblntt fO.r l'hirurg'ie, 11 ~o. 26, 1884. 
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The incision should be made in the carotid line, with its center from one 
half to three quarters of an inch above the upper border of the thyroid 
cartilage. The same structures will be didded st:pei1icially, and the 
veins will be seen superficial to the artery. As shown in G, Pig. 324, they 

l'm.3:!3.-Thc U!>ur1 l rclution of the contents or the surgicnl trinn1.dc::l of the 1wck. From the :rnthor's 
dis."-ection,,.. 

may cross th~ intemal carotid almost at a right angle, or (as in A or B} 
they may empty into a single trunk, and run parallel with the external 
carotid. 'l'hiH last is the most nstrnl way, but it will be scarcely possible 
to ligate the infrnwl carotid without ligature and division of some of 
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these veins. The desce11dens-noni nerYe will be seen rnnning along the 
artery, the liypoglossal crossing it about one inch from the bifurca
tion. The ,·essel being exposed, the needle is introduced on the out· 

B 

.Fw. J~·t-Relationofthe vein-.tothccnrotiJ!I. {Lifc;.izc.) 

er side, arniding the jugular Yein ancl pne1111logastric nerve exter
nally, the ea·ternal carotid internally, and the l1ypoglossal nerve su
petficially. The plwryngea asce11de11s is in intimate relation to the 
infrrnal carotid, running parallel with it on its inner aspect. Occ:i
sionally the fir,t cerYical ganglion of the sympathetic extends as low 
as this point. lt will he a•oicled by keeping the needle close to the 
artery. 

The internal carotid artery has been tie<l nineteen times, with twelre 
recornries.°' ln six of the fatal cases the common tnmk hacl been pre
viously aml ineffectually secured, and in the remaining case I tied the 
common, external, and internal carotids, in TPmovin~ an immense tumor 
which inrnhecl these rnssels. The patient died from shock in eighteen 
hours. 

Ligation qf tlte External Carotid Arlery.-From the exten~ive dis
tribution of its branches to the exposed portions of the neck and face, 
the external carotid artery demands a more careful consideration than 
any single 1·essel of the human body. 

*Op.cit. 
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Anatomy.-Leaving the common irunk at the upper border of the 
thyroid cartilage, weJI forward of the anterior border of the sterno
mastoid musele, this vessel arches forwanl and upward (its concavity 
looking toward the lobule of the ear) until, on an average of ·92 inch 
above the bifurcation, after giving off the facial bmnch, it tnms ob
liquely upwm·d and backward to a point opposite the insertion of the 
external pteryr;oid muscle into the neck of the condyle of the lower 
jaw, where it terminates by dividing into the temporal and internal 
maxill{iry arteries. 

Eight regular bmnches belong to this vessel (though some anatomists, 
among whom are llyrtl, " 'ilson, and Richardson, describe nine). On 
its anterior aspect arise from below, upwm·d, the t11yroidect superior, 
ling11al1s, ma.rillaris externa, and maxillaris interna. On its poste
rior and internal aspect the plwrynr;ea ascendens, and posteriorly the 
lJCcipitalis, auric11laris, and temporalis. 

Aoteriot<temporal. 

Po~terior tcmooraL ----

----------- ----······- Trnr.svcrscfociul. 

-- lnternul mnxillary 

-· ..... ·····---- rnrotid hn111chei!. 

Auricular.··-
· Asc'°nJini.r palutino. 

Ton-.itlar. 

Occipitul. · 

l=:t.:ruo-mn:;toid 

. ~uperior th)roid. 

. ~l1he wmal arrangement of these branches is seen in Pig. 32.), which 
rn the a"emge of one hnndrecl and twenty-one dissections. Abnor
mal dedations from this relation of the branches to the parent trunk 
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occur occasionally, and types of these may be seen in Figs. 326 
and 327. The relations of the veins to these arteries are shown in 
Fig. 32..1. 

Operation. - The external carotid may be tied in the majority of cases 
at two points, viz., betwei>n the origins of the tliyroidea superior and 
lingualis, about one quarter of an inch above the septum of bifurcation 
(see Fig. 325), or between the origins of the rnaxillaris externa and auri
cularis, about one inch and a half above the thyroid cartilage. At the 
lower point of election the operation is the same as for ligature of the 
internal carotid on the same plane, except that the external carotid is 
usually from one quarter to one half inch nearer the median line than the 
internal. 

Notwithstanding that the analysis of oue hundred and twenty-one 
consecutive dissections bas convinced me of the propriety of ligaturing 

this vessel, and that the history of the cases in which it has been tied 
shows a mte of mortality far below that of ligature of the r01nmon carotid, 
yet the proximity of large and important branches to each other, or to 
the bifnrcation of the comrnon carotid in many instances, makes it of the 
utmost importance that the surgeon should proceed with gre01t care and 
discretion. The wound should be thoroughly cleansed, and the vessel 
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examined with scrnpulous care above and below the ligature, and anv 
collateral branch or branches within less than one quarter of an inch 
should be also secured. 

Should the artery be found to be normal (as in Fig. 32.3), I would 
place the ligature nearer the lingualis than the bifurcation, and tie this 
yessel separately. If (as in Fig. 32G, 3) a rare Ionn shonld exist, I 
would ligature close to these branches, and tie each o( them in its tm·n. 
Thls same conservative rule must apply to every case. 

The operation at or above the posterior belly of the digastric is com
paratively safer, and is applicable to all lesions above this point. The 
incision shoukl exteml from the lobule of the ear along the ramus of the 
jaw, down to the le,·el of the thyroid cartilage. Cutting through the 
superficial structures, the artery will be found just behind the posterior 
belly o( the digastric muscle. 

AboYe this leYel-that is, after the artery 
enters the parotkl gland-it is so situated that 
it should not be cut clown upon. The incision 
would in'·oh·e the facial nerte, causing paral
ysis of the muscles of expression. In malig
nant clisease of the paroticl, where this gland 
is remoYecl, the Yessel may as well be secured 
here as not, since the operation itself usually 
destroys the facial nerve. 

It is a remarkable fact that, notwithstanding 
the close proximity of the branches of the ca
rotid, in a number of instances in which it has 
been ligatured without the precaution of sectu·
ing immediate collateral branches, there has not 
followed secondary luemorrliage. No explana
tion of thls fact has appeared so definite as the 
one gi1·e11 by Prof. II. B. Sands, "which takes 
into account the remarkable reparati'"e power 
of the tissues surrounding this vessel. Suppu
ration is extremely rare, the wounded tissues 
soon become consolidated by plastic material, 
aml secondary hremorrhage is prevented by 
changes occurring outside of, as much as by 
changes taking place within, the Yessel liga
tured." 

On account of the importance of maintaining 
the integrity of the circulation to the brain, 
ligation of the common carotid, for a lesion in F•o. 3'l.-An , 01.,,,.d '"re"•' 
the distribution of the external carotid, should thyro;d "''"Y· 

nerer he performed wl1en a sufficient distance 
remains between the lesion and the bifurcation of the common trunk to 
allow of the appUcation of the ligature. I have the histories of ninety
three cases of ligature of the external carotid, in sLxty-nine of which this 
vessel alone was tied. Of the~e sixty-nine cases only three died, while 
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the death-rate after ligature of the common trunk, for the same period, 
was 41 per cent. 

Ligation of the Superior Tltyroid Artery-Analomy.-Tbis branch 
was present in every instance in one hundred and twenty-one dissec
tions. It originated almost invariably on a level with the thyroicl 
notch. In one of twenty-firn cases it will be found to have a com
mon origin with the lingnal, or the lingual and facial. See Pig. 
326, 1, 2. 

Operation.-' Vith the neck in the surgical position, i.e., with the 
head thrown back aml the face turned to the opposite side, make an in
cision two inches long, parallel with, and one fourth of an inch in front 
of, the carotid line. The center of this incision must be on a level with 
the thyroid notch. Immediately beneath the skin and platysma myoides 
will be seen the thyroid, lingual, ltyoid, ancl other veins, which may 
assume either of the forms or relations shown in Pig. 324, A. B, being 
most common. These being tiecl and didded, the artery will be found 
opposite the point above indicated. 

'fhe thyro-hyoid nerve will occasionally be seen passing across this 
artery, although usually nearer the median line. The external laryngeal 
passes beneath it. 

Ligation of tlie Lingual Artery-Anatomy.-From its origin, usu
ally opposite the cornu of the hyoicl bone, it ascends obliquely upward 
ancl inward, and is superficial until it passes underneath the sty/o
liyoideus and digastric11s (posterior belly), and then more deeply behind 
tlie ltyo-.qloss11s. 

In two of one hnnclrecl ancl twenty-one cases it originated in conunon 
with the superiot· thyroid, and in two other instances with this vessel and 
the facial. In thirty-one of one hundred and twenty-one cases it arose 
from a h'trnk common to it ancl the facial. being abnormally associated in 
one in e,-ery three ancl a half dissections. 

Operati~n . -The lingual artery may be secured either below the 
digastl"ic or abore this point, where it passes beneath the hyo-glossus. 

Por the low operation make an iucision as in the case of the superior 
tltyroid, except that its coder should be opposite tlie os ltyoides. The 
artery will be found in the lingual trian.q/e, bounded posteriorly by the 
e:dernal rnrotid, abo1·e by thf' digaslrir muscle, below by the os ltyoides. 
The middle constrictor muscle is bPhincl it; the platysma rnyoides in 
front, and untler this the veins abol'e noted. The hypoglossal nerre is 
usually Just above it as it crosses the carotid, while the thyro-hyoid 
branch of this ner1·e crosses the artery on its way to the muscle it 
suppl ies. 

The high operation is one of considerable difficulty. The face should 
be well turned to the opposite sicle, the chin eleva tecl, and held per
fectly immornble. Beginning immecliately over the os hyoides, near the 
median line of the neck, an incision is made outward, and parallel ";th 
this bone as far as the great cornu, where it is cnrYecl upward to the 
angle of the ja.w (Fig. 328). This crescentic flap is tnrnecl up, and with 
it t~e sub-maxillary gland, in a groove on the under surface of which 
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the facia l artery rnns. As soon as the hyoid bone is exposed it should 
be fixed with a tenar11lnm and drawn steadi ly down. 'rhe posterior 

belly of the digastrie 11~11 now be seen passing obliquely c1o""n""arc1 
and for\\"ard to the centrn 1 tendon in the hyoicl bone. Passing beneath 
this muscle, and superficial to the hyo-glossus, is seen the hypoglos· 
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sal nen·e, which runs parallel with and ahm·e tlw artery. Depress tho 
posterior belly of the digash·ic, insert a director beneath the posteiior 
fibers of the h,·o-glossus, and divide these. Tlw artery will be found 
just beneath this muscle, resting upon tlw middle constrictor of the 
pharynx. 

The liganon of this artery is frequently practiced pt~limiuary to ex 
cision of the tongue for malignant disease, anLl occasionally to arre,t 
h::emorrhage. 

Ligation of tlw Facial ilrtery-ilnatomy.-The facial artery was 
present in one hundred and twenty of one lmndred and twenty-one dis
sections. In the instance in which it was missing its facial distribution 
was taken by the transverse facial from the temporc•l, and its cervical 
by branches from the lingual and the external carotid. Its origin is 
usually about one fourth of an inch above the lingual. It is the long
est branch of the external carotid. In thil'lv-one of one lnmdred and 
twenty cases it arose in common with th; lingual, and in two in
stances it was from a trunk in common \\ith this artery and the supe· 
rior tliy1·oid. 

Operation.-In its cervical distribution this ,·essel will require to be 
tied at or near its origin from the carotid. The ineision along the axis 
of the carotid, as gil'en before, with its renter a quarter of an inch aboYe 
the hyoid bone, will lead to the facial. The posterior belly of the dir;as
tricus will be found "·ith its center usually abO\·e the origin, but soon 
crossing the artery. The ninth nerve is just helow. For lesion of this 
vessel in the face it can be readily secured as it crosses the inferior 
maa:illa in the depression at the anterior border of the masseter (Fig. 
320). Before nrnking the incision, whirh shoulcl be parallel with the 
horizontal portion of the inferior maxilla, the skin should be well 
pulled up from the neck, so that, after healing, the cicatrix will fall be
low the jaw. 

Ligation of the Ascending Plwryngeal-ilnatomy.-This artery 
was derived from the external carotid in one hundred and ele1·en 
of one hunched and twenty-one cases, and from the internal ca
rotid in four others. It usually comes oil' at a point opposite the 
origin of the lingual, and occasionally from the biiurration of the 
primitive carotid. A pharyngeal bmnch is not uncommon from the 
occipital. 

Operation.-The external carotid must be exposed by an incision tl1e 
center of which is opposite the level of the byoid bone. The vessel "ill 
be seen ascending between, and parallel with, the external and internal 
carotids. 

One fatal case is recorded from h::emorrhage after a wound of the 
ascending pharyngeal. 

Ligation of the Occipital ilrtery-ilnatomy. -The occipital was 
present in one hundred and twenty of one hundred and twenty-one dis· 
sections, and it was found to be opposite the facial in the m·ajority of 
cases. In the subject in which it was mbsing, a large branch from the 
inferior thyroid (not the ascending cervical) took its distribution. Not 
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infrequently the posterior auricular or a pharyngeal branch arose from 
this yessel. 

Operation.-It may be secured near its 011gin, or behind the mastoid 
process. For the low operation, make an incision in the carotid line, the 
center or which is about one inch above the thyroid notch. After divid-

}'w. :l:H1.-Ligatiou of the po.~tcrior temporal nt tbe zygomn, anJ of the hlcial upon the interior mlLxilla. 

ing the deep fascia the hypoglossal nerve will be seen, which, if followed 
backward, will lead nnerringly to the artery, underneath which it winds. 
The posterior belly of the digastric muscle will usually require to be 
lifted upward. 

Behind the mastoid the occipital may be tiecl where it passes beneath 
2:J 
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the cmnial attachment of the stemo-mastoid muscle (Fig. 330). Frnm 
one half to three fourths of an inch behincl the nrnstoicl proc·ess an in. 
cision :1 hont two inches long shoulcl he made, extending upwarcl ancl 
backwarc1. Th!' aponeurosis of the sterno-mastoid muscle is dfrided on 
a director, ancl the artery exposed. Th!' constant relation of this vessel 

\ 

to the p;1·oove on the under surface of the mastoid process will serve as a 
val nab le guide. 

The com mo" l'arot id has b!'en tiecl in se»eml instances for lesions of 
the Ol'cipital. This should never be clone. 

Ligation qf flit' Posterior A11ric11lar-A11atomy.-In eleven of one 
hundred and twenty-one dissections this wssel arose from the occipital, 
and in four it was absent. Its origin is usually one inch and fotu fifth8 
above the thyroid notch . 
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For anatomical reasons, in lesions of this artery the external ca
rotid should he tied, just above the posterior belly of the digastric, 
between its origin and that of the occipital. It runs under the pa
rotid gland, is crossed by the facial nerve. and has beneath it the spinal 
accesson·. 

Lir10.tion of llie Temporal and Internal j)faxillary Arteries-Anat
omy.-The tf111poral aml internal maxillary arteries begin at the termi
nal bifurcation of the e.rternal carotid, in the sn bstance of the parotid 
gland, at an average distance of two inches and nine tenths from the 
th vroicl note h. 

· Operation.-The temporal artery may be secured by a perpendicu
lar incision immediately in front of the tragns of the ear , wl1ere it crosses 
the zygoma snperficia Uy (Fig. 230). For lesions of this ,·essel abo,-e the 
tempoml fossa, and often in wounds in this region. the ligature will 
be tmneceHsary, since direct compression, by means of the knotted 
bandage, will suffice. " 'hen either this artery or the internal maxil
lary are wounded in the substance of the parotid gland, the external CCl

rolid should be tiecl at the posterior bell~- of the digaRtric. The same 
pmcedure is indicated in leRions of the internal ma:rillary, in its deep
er portions. 

Ligation qftlte I11ffrnal Jugular 1'ein.-The intimate relation of tl1is 
,·ei.J1 to the i11lenzal and common carotid arteries renders it accessible by 
the same ineisioM laicl clown for the ligation of tlw arteries. The vein 
is contiguous to tl1e artery, ancl is external and slightly superficial to it. 
On the left side, at the root of the neck, the :jugular comes more to the 
front, while on the right sicle it tends to the outer side. 

'l'he rules which apply to the ligation of mtei-ies apply with equal 
force to the ligation or ,•eins. The jugulars should be eneireled with on 
animal ligatnre, not tied with a lateral loop, as has heen practiced. The 
aneul'ism-nePdle shoulcl he passed from the inner side.* 

The anterior, extemal, and posterior jugular. and other ,·eins of the 
neck, do not demand especial consideration. "'hen, in opemtions in the 
neck, it becomes necessary to didcle them, a double eatgut should be 
applied, and the ,.e"el diYided bet"·een the two ligatures. 

The Sabclarian Aileries ancl tlteir Brancltes-Anatomy.-The ri_qltt 
s11bdaria11, larger, shorter, and more superficial at its origin than the 
left, is derfred from the imwminate beltind the origin of the carotid, 
about the le1·el or the npper margin of the clavicle (more frequently above 
than below this line), bebincl the interrnl between the two tendons of the 
sltn10-mastoide11s. It is the direct continuation backward, upward, and 
outward of the rirrli qf /lie innominate, and is con tin nous 'vith the axil
lnr!I artuy, at the lower edge of the first rib. Its aYerage length is 2 ·83 
inc he•. 

The h;ft .nibcla1•fan, clerivecl J·23 inch beyond. to the left of, and more 
deeply •ituated in the thorax tlrnn, the innominate, travels a lmost \erti-

• ~l'l' Prof. 8. W. Gros.i1S admirable nrticle in "..American Jonr0t1l of the Medienl Sci 
Pn<.'t'~, '' 1R67 
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cally upward, until it mounts above the uppe1 surface of the fil"St rib, 
when it curves very abruptly outward and downward, passing behind the 
scalenus anticus and thence to the lower edge of the lil"st rib. Its length, 
in the average, is 3·74 inches. 

Each subcladan has three s1agical divisions. The first cli~ision of 
the right artery is from its origin from the inno11iinate to the inner bor 
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~:J~~~~~:.~ t 
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-_. _- ... { ~~E~~~ 
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Mam.int. 

Inter.sup. 

der of the scalenus anticus. That of the left artery, from its origin at 
the arch of the aorta to the inner border of the l~ft scalenns anticus 
(Fig. 331). 

The second ancl third portions of both ,·essels are identical as re· 
gards direction and relation, being different in the origins of their 
respective branches. The second snrgical division of each is entire
ly to the inner side of the inner border of the first rib. The third 
portion rests chiefly on the upper surface of the first rib, and extends 
from the onter border of the scalenus anticus to the lower border of 
this rib. 

The first portion of the right .rnbclanicrn varies from three fourths to 
one inch an · a half in length, the average length being 1 ·15 inch. 

The first portion of the l~ft artery varies from one inch and a half to 
three inches, the average length being 2·0G inches. 
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The second portwn of the right rnbclavia n averaged ·OS inch, the 
same didsion of the left subclavian being ·56 inch in length. 

The tllinl portion of the right artery is a little less; the same division 
of the left subclavian a little more than 1·11 inch in length. 

Nine important branches arise directly or indirnctly from the subcla
vian arteries: the vertebral, internal mammary, trctnsversalis colli, 
suprascapular, inferior thyroid, cervicalis ascendens, superior inter
costal, profunda cervicis, and posterior scap1tlar. 

The right vertebral, the branch most constant in origin, arises from 
the superior and posterior aspect of the main trunk (Fig. 332) and passes 
upward to the verte
bral foramen, in the 
sixth cerrical verte
bra j at times tO the TrrmsverscCe,,,ical 

fifth; less frequently 
to the fourth. The 
relation of this branch 
1s irn portan t. In the 
vast majority of sub
jects it will be found 
between one fourth 
and three fourths of 
an inch to the inner 
side of the inner mar
gin of the scalenus 
antic us. 

The l~ft vertebral 

~I·';;r :~~2t ~js~~s~: ""'· '"·-P''" ,i~ ~:~,~~~!;'t1~~~;~,1~;,~~ '~~r;;,"~\~,;,~r"''"' Fcom 

from the aorta. In 
most subiects it will be found within three fourths of an inch of the left 
scalenus musdf". 

The internal ma111mary artery arises at the inner border of the sca
leuus anticus. It is occasionally from the thyroid axis. 'rhe phrenic 
nerre passes usually in front, occasionally behind it. Behind the costal 
rartilages it rnns parallel with the edge of the sternum, about half an 
inch external to it. 

The thyroid aa:is arises also just within the sralenus. The ii(ferior 
thyroid branrh arises from the axis, in almost every case on the left side. 
On the ril(ht, in twenty-six cases examined, it originaterl from the in
rwniinale in three, anil directly from the snbrlavian in three instances. 
It passes upward (inclining at first a little inward) nntil it arrives at a 
point between th~ third and seventh (incomplete) rings of the trachea, 
where it tnms abruptly inward, going behind the common carotid and 
j11,r11tlar, in front of tlw vertebral, and is distributed chiefly to the lower 
portion of the thyroid body. 

The lrans1·ersalis coll! passes outward in front of the scalen11s m uscle 
and the phrenic neri•e, underneath the omo-liyoid, and in front of or 
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between the cords of the brachia! plexus, and is distril.mted to tbe tra
pezius muscle, sending a branch in the direction of the posterior borrler 
of the scapula, which anastomoses with tlw posterior scapular artery; 
and, when this last vessel is not present, this descending branch is con
tinuerl along the border of the scapula to anastomose with the subscapu
lar branch of the axillary. 

The s11prascap11lar artery, intimately associated with the preceding, 
travels suddenly downward and outward from its ol'igin near the inner 
edge of the scalnws anticus, passes between the subcla1•ian arler!f 
and 1•ein, in front of the pltrenfr nerz-e, crosses in front of the thin! 
uivision of the main trnnk, and goes to the suprascapular fossa under 
the protection of the clavicle, anastomosing with the dorsalis scapulm 
of the Sllbscap11laris. Tt gives off a braneh (frequently wounded in 
operations in this vicinity) which passes behind the slerno-111astoideus 
and along the upper border of the manuhrium. (It is not usually men
tioned.) 

The rip;ht .rnpNior intf'rcoslal artery come" from the second division 
of thP snhcladan in almo8t every instance; occasionally from the first. 
The left is usually from the first dhision. 

The posterior. s1·ap11lar, one of the most important branches of tbe 
suhcl:.wian, in a surgical ,·ie,Y, since it must he in c.langerons proximity 
to a ligature appliecl in the third surgical division (not gil'en in many 
standard text-hooks, except as an occasional branch of this artery), was 
present in thilty-six of fifty-two dissections, or 69 per cent. It was 
present in nineteen of twenty-six on the right "iclP, and in seventeen of 
twenty-six on the left. In twenty-three of the thirty-six cases in which 
it was present it was derived from the third division; in the remaining 
thirteen, from the second division, close to its outer limit. On the rigl1/ 
side 74 per cent came from the subclavian, within one fourth of an inch 
to the outer ancl inner side of the external border of the scalenus muscle; 
26 per cent external to this. 

On the lej¥ side 82 per rent were within one fourth of an inch to the 
outer and inner side of the line dividing the middle and external thirds 
of the main trnnk; JS per cent were to the ontt>r side of tl1is. The tend
ency of this important branch is to originate near the scalenus, i.e., 
within one fourth of an inch of its outer edge. "\Vhen this •essel is 
present the lra11s11ersalis colli is small, and when absent the descending 
branch of the trans,·ersalis takes its distribution. Passing outward he 
hind the mo"t superficial cords of the brachia] plexus, it turns sharply 
downward, along the poste11or border of the scapula, to anastomose with 
the snbscapular branch of the axillary. 

Operation-The Right Subclarian in its First S11rgical JJivisiori.
The incisions are the same as for the arteria-i?rnominata (Fig. 31~). 
"\Vhen the sterno-hyoid ancl sterno-thyroicl muscles haYe been diYided 
on the director, the inteowl jugular vein will be sPen directly in front 
of the artery. It may be drawn to the inner side (or outer, if more 
convenient), carefully nsinp; for this purpo"e a dull retractor. Care 
mnst be exercised not to injure the pleura whkh 1-bes against the 
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artery in deep inspiration. A dull-pointed aneurism-needle may now 
be passed around the vessel, taking care not to wound the subcl;wiau 
or innorninate ,•ein, or tbe recurrent laryngeal nerve. 'l'he vertebral, 
internal ma111111ar1;, and branches of the thyroid axis, should also be 
secured. 

The conditions whith will justify this operation will rarely occur, yet, 
when the operation is demanded, every source of danger from hromor
rbage shouhl be a,·oided. The necessity of sec u1fog the carofal at the 
same operation must be dPtermined by the operator. [ am of the opinion 
that it is safer to occlude this ,-essel also. 

Tho subclm1ia n artery has been tiecl in its first snrgical cl i d siou eight
een times, and all fatal. In fhe of these cases the common caroticl was 
also tied. In only one case was the left s nbclavian ti.eel. Of the thirteen 
single operations, two (Ayres r.ncl Bullen) 11·ere for tho arrest of hromor
rhage from shot wounds in mllitary practice, with one death in half an 
hour antl one on the eighth day, from hromorrhage. The other eleven 
ca<e< are 1:iven on another page. In only fh·e of these thirteen cases is 
the sonrce or hremorr11al(e stated, and in each of the'e the bleedin1: was 
from the disfl!l si<le or the ligature, the proximal side being closed. A 
knowledge of this fart leads me to insist upon t11e ligation of the Yerte
bral and other branches of the first didsion . 

In fo·e instance the right carotid was also tied simultaneously by 
Liston, Parker, Hobart, UrtH"eilhier, and Kiihl. In three of these, fatal 
bremorrhage ensnecl from the distal side of the ligature. 

The left s11bclanir111 artery was tied in its first <livision once by 
Rodgers, :mtl fatal lucwonhage o~currecl from the distal encl of the 
artery, and by l fn lstecl successfnlly. 

Liyalion <if' llir L~/Z Subcl(ltia11 Artery i11 its First Sur.r;iral Di11is
ion-Opemlion.-l~rom a point on the clavicle one fourth the distance 
from the center of the intercl:wicular notch to the acromion process 
commence an inei sion, ancl carry it to the inner bonlPr of tbe sternal 
tendon or the mastoid muscle. ~'rom the inner extremity of this line 
carry a second inci sion for three inches along the anterio1· border of 
the sterno-mastoideus. In dissecting this flap lift with it the mastoid 
mus(']e di,·ided upon the director, then didcle the stemo-hyoicl and 
thyroid muscles, and feel for the pulsation of t he artery, which ascends 
<1eeply behind and a little outsirle the sterno-clavicular articulation. The 
internal jugular vein will be drawn outward, and, passing the finger 
along the inne1· border of the scale1111s muscle, the nrtery will be felt 
to pulsate. The llwracir cluct nsually is to the right of ancl a little 
behind the artery opposite the upper hortler of the sternwn. On a 
lel'el with the insertion o l' the scalenus it arc·hes to the left, crosses in 
front or the s11belania11, in front of the scalen11s. bt'hincl the internal 
Jugufor, and cunes downward to empty into the 811bcla1'ictn at its 
junction with the J11r111lor to form the left i1111omi1wlf ,·ein. On ac
count of the intimate relations of the thoracic cluct to the ltjZ sub
clruian arte1·y as this ve sel goes behind the scalc1111s. the ligattue 
should not be attemptecl close to this muscle, nor should the dissec-
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t ion be canied fnlly to the scaz,'mts. The a1-tery should be tied as 
low down as possible, the durt being less likely to be injureil here, 
since in passing behind the aorta it is deeper than the artery. It "ill 
be found behind and to the right. the pneumogastric in front and to 
the right, the left i•e1ia innominata crossing in front, while the plenra 
is direct]\· behincl. The case of Halsted. of Baltimore, is the first sue. 
ressfnl r;se on record. 

The verteb((ll and other branches of the left subclavian are in such 
proximity to the thoracic duct that it will be dangerous to attempt to tie 
them at this point. 

Ligation of tlte S1tbclavian Arteries in their SPcond and Third Sur
gical Divisions-Operation.-The procedure is essentially the same on 
the two sides. Place the shoulders upon a cushion, pull downward on 
the arm of the side to be operatecl upon, and turn the patient's face to the 
opposite side. Pind the location of the scalenus anticus, as in the pre
ceding operation. Slide the skin well down upon the cla,·icle, and along 
this bone make an incision three or four inches in length, commencing 
one inch to the inner side of the scaleuus muscle aud terminating near 
the antel'ior edge of the trapezius. Allowing the skin to resume its nor
mal relations, the incision will be carried above the cla,·icle. Upon a 
director divide the outermost of the clavicular fibers of the mastoid 
muscle. The internal Jugular vein, seen in the anterior portion of the 
wound, will be carefully drawn to the inner side, the operator keeping 
well above the junction of this with the subcla,·ian, aucl thus avoiding 
the lymphatic duct. 

A prominent plexus or group of veins, Yiz., the external Jugular, 
transoersalis colli, and suprascapular, will be seen traversing the 
wound, coming from their respective origins, towarcl the subclavian, 
near the Jugular. These should be secured "ith a double ligature, and 
divicled, or held aside. Dissecting carefully, the suprascapular and 
transversalis colli arteries will be obserYecl running, in general, in the 
direction of the first incision. The posterior bel ly of the omo-ltyoid may 
he founcl in the upper margin of the wound, crossrng the scalenus at 
about a right angle. The transrersalis colli and the s11prascap11lar may 
bP secured or held to one sicle, the finger passed along the scalenus until 
the tttbercle on the first rib is felt, immediately behind which the artery 
will be found. If it shall have bePu detem1i~ecl to tie the artery in its 
seconcl portion, the scalenus anticus rnusele will be cut upon a direc
tor, the operator being carefnl to aYoicl the pli renic nerve, which crosses 
the muscle in front, corning from above downward and inward (It is 
between the layers of the sheath of this muscle.) The li~ature is next 
passed around the artery from before backward, care being taken not to 
wound the pleura. 

If the third division of the artery is to be secured, the part of tbe 
above operation relating to the division of the scalenus will be omit
teil. 'l'he nearest coril of the brachia) plexus must be carefully ex
cluded, posteriorly to the artery ; the subclavian vein in front and be
low (Pig. 328 ). 
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The subclavian arteries have been tiecl behind the scalenns anticus 
thirteen times, with four recoveries. All of the fatal cases were on the 
right sicle. 

In one of the "Prize Essays" of the ~"-metican Meclicnl Association I 
published the l1istories of two huuclrecl ancl fifty-one ligations of the snb
clavian artery in its thircl surgical cliYision, of which one hunclrecl ancl 
thirty.four enclecl fatally. As far as these histories relate to aneurism 
they have been given. A stucly of the remaining cases !eel me to con
clucle that in all lesions causing dangerous lucmorrhage in the upper 
bmchial or axillary regions an effort should be macle to control the bleed· 
ing at the seat of injury. Failing in this, cleligation of the sttbclavian, 
in its thircl division, is clemanclecl. 

Ligation of the Yertebral Artery-Operation.-Locate by pressure 
the carotid tubercle (tbe transverse process of the sixth cervical vertebra). 
The point at which the artery is to be secured is one inch directly below 
this bony prominence, which must be the center of a perpendicular in
cision, four inches in length. Commence the incision at the outer bor
der of the sterno-mastoicl muscle, where the external jugular vein 
crosses. 'l'he internal jugular is seen and drawn inward. The trans,·erse 
cerrical rutery, ancl one or two smaller veins, are met with next, and 
drawn to the outer sicle of the wouncl. 'l'be scalenus auticus muscle i& 
now brought into view, and to the inner sicle of this a depression be
tween this muscle and the lougus colli. In this sulcus the artery lies, 
the Yein being in front of it. In my case I hall to tie the min 'vith 
a double ligature, cli''icle, and turn the ends aside in order to seet1re the 
artery. 

Ligation of tlte Internal Mammary-Operation.-This vessel ruay 
be secured, as has been described, close to the parent trunk, or h may 
be tietl in one of the intercostal spaces. In the third or fourth space 
make an incision, about two inches in length, obliquely from without 
inward antl clownwarcl, the center of which should be about half an 
inch external to the edge of the sternum. Didcle the fibers of the 
pectoralis major and the intercostal muscle, and clear away the tissues 
with a blunt-pointed instrument. The artery, witl1 its Yenro comites, 
will be seen in front of the fibers of the triangularis sterni, which sepa
rates it from the pleura on the right and the mediastinum on the left 
side. In separating the veins from the artery, care should be taken 
not to break through the thin structure between the vessel ancl the 
ca,·ity. 

The other branches of the subclavian artery clo not require especial 
ronsideration. 'l' he inferior tltyroid is often tied in the removal of 
goitre. I have, in six operations. fouucl and cleligated it prior to ab
lation of a bronchocele. It will usually be seen on the tracheal sicle 
o! the common carotid, just below the ante1for belly of the omo
hyoid . 
. Ligation of the .Axillary Artery-Anat01ny.-This artery may be 

tiecl at any part of its course. Ou account, however, of the difficulty of 
approach of that portion beneath the pectoralfa minor, it is usuall~-
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secured in the axilla, below this point, or bet11·een the upper margin uf 
this muscle and the lower border of the first rib. 

Operation.-'\'ith the head throm1 uack and the shoulders elevated, 
allow the a1m to remain by the side of the body. ,\.bout two inches from 
the sternal end of the claricle. ancl half nn inch below its inferior border, 
carry an incision outward, parallel with this bone, a distance of from 
three to four inches. '!'his incision may clivide a superficial vein which 
passes from the cephalic o,·er the clavicle. The clavicnlar fibers of the 
pectoralis major and the costo-coracoid membrane are divided upon 
the director. The axillary min will then be seen in the anterior por
tion of the wonnd, lying in front of the artery, wl1ich may be felt to 
pulsate, 01· seen just external to it. l\Iore external still may be seen 
the anterior cord of the brachia! plexus, while in the lower portion of 
the wound the cephalic vein crosses over to empty into the axillary, 
below the chdcle. Beneath the clavicle the subclavius muscle may 
be seen. The needle should be passed from before backward. If 
necessary, a second incision may he made, beginning in the center of the 
first and carried in the direction of the axilla, as recommended by Cham
berlain. 

This operation is somewhat more difficult than ligation of the sub. 
clavian in its thil'd division, but it is p1·eferable, on account of being 
farther removed from tht> heart. Delpt>ch achised an incision beginning 
at the junction of the middle and outer third of the clavicle, and sepa
rating the deltoid and pectoralis muscles. 

Operation below tlte Pectoralis Minor .- 81Hwe r..ml cleanse the axilla, 
and extencl the arm at a right angle to the body Divide the dis-

11,,1/Jii'. 
rl/1//1" .,, 

Frn .:m1.-Ligutio11 ot th!! uxillut'J iu it-< lower third. 

tance between the two folds of the axilla into thirds, and the junction 
of the anterior and middle thirds will inclirate the position of the artery. 
On this line make an incision in the axis of the arm, well up into the ax· 
ilia. Cutting through the skin and fascire, the contents of this space will 
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be seen. The ,·ein lies internal to 
the artery, often O\"erlapping it, and 
sbonld he drawn c-arefully backward. 
The median ner1·e overlies the artery, 
or is on its anterior aspect, and 
should be drawn forward when the 
needle is passed from behind forward 
(Fig. :33:l). 

Ligation qf tlte Bmcltictl ildery 
-il1wlomy.-This artery lies in the 
furrow along the inner border of the 
coraco-brachialis ancl biceps muscles, 
tending more and more to the front 
as it nears the elbow-joint. In the 
lower half or three fomths of its 
course it has its venro co mites on 
either side, with occasional c-ommu· 
nications across the track of the ar
ten'. The median nerve crosses it 
by' the front, from the outel' side, 
o~ its way to the forearm, while 
the basilic 1·ein is well to the in· 
net· side. As this ,·ein passes np 
toward the axilhi it pierces the deep 
fasria, and lies on the inner side and 
close to the artery, joining with the 
venm comites to form a single large 
tmnk. 

Operation.-A line drawn from 
the junction of the middle and ante
rior thirds of the axilhuy space (as 
above gi ren) to the middle of the 
elbow-joint, in front, will pass o,·er the 
brachia! arkry in its entire length. 
The place of election is the rniclcUe of 
the arm. .l.t this point make an in
cision, tlu·ee inr·hes in length, 01,er 
the artery and in its axis. Divid
ing the skin and ileep fascia, the 
white cord of the median nerve will 
be first seen, on the outer side of the 
br~chial, Ol'eI"lapping the companion 
'"eUJ on this side. Just internal to 
I his is the artery, with the other ac
t'ompanying vein and the basilic in 
close rPlation (Fig. 334). Tl1e liga
ture should be passed from the in 
ner toward thp outer side. The op-
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eration above this point is essentially the same. In the lower third 
of the arm proceetl as follows: On a leYel with the conclyles of the 
humerns, and between the median basilic Yein and the tendon of the 
biceps, commence an incision, which is carriPd upward three inches 
in the brachia] line. Cutting through the deep fascia, the artery is 
readily fouml to the radial side of the median nerve, and surrotmd
ed by its veins (Fig. 336). The needle is passed from the inner side. 
Occasionally the brachia! artery is double, while more frequently it 
biimcates into the radial and ulnar, at a varying distance above the 
elbow. 

IAgat-ion qf the Ulnar and Radial Arteries.-The radial artery 
may be tied immediately above the wrist, or in the upper third of 
the arm. 

Operation at the Wrist.-A vertical incision, one inch and a haJf 
long, is made in the centPr of the depression, between the outer bor
der of the radius and the radial border of the extensor carpi radfalis 
muscle. Immediately beneath the deep fascia the artery will be ob
served, with its venm coinites, from which it is separated and tied 
(Fig. 335). 

To find the artery in the upper third, draw a line from the middle 
of the elbow-joint, in front, to the styloid process of the radius. Along 
this line make an incision, about three inches in length, avoiiling the 
superficial Yeins, if possible. Cutting directly down, the artery will be 
found between the snpinator longus externally and the pronator radii 
teres on the ulnar side. The raclial nerl'e is well to the radial side, and 
the venm comites on either side (Fig. 336). 

The ulnar artery may be tied at the bend of the elbow, and near the 
wrist. As it passes beneath the pronator radii teres and flexor muscles, 
it is so deeply situated that an attempt to deligate it here is not justifi
able. Above this point it may be secured by a downward extension of 
the inrision giYen for ligature of the brachia! at the bend of the elbow 
(Fig. 336). 

Near the wrist-joint an incision should be made about a quarter of 
an inch to the radial side of the tendon of the flexor carpi ulnaris muscle. 
This incision shonld commence one inch above the level of the pisiforrn 
bone, and extend npwarcl one inch. The ulnar ner,·e will be seen partly 
concealed by the tendon, while the artery ancl its accompanying veins 
are immeiliately on its radial sicle (Fig. 33.1). 

Ligation qf the IntPrcostal Arteries-A.natomy.-The artery lies be
hind ancl near the lo"·er border of the rib, the vein abo,·e, ancl the nerve 
below it. From nem· the angle of the rib to the 1·ertebral rolumn it is 
separated from the thoracic cavity by the plenra alone, but in front of 
this it rnns between the two layers of intercostal muscles. 

Operation.-.\n incision should be ma.de just along the lower bor
der of the rib. After passing through the onter plane of intercostal 
muscles the artery may be seen and secured. Or. failing in this, 
take a long, Clll'\'ed aneurism-needle, and through a punrtme near 
the iower border of the rib pass it behind the artery and around the 
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Fu..33:-i.-Litrntion ol' thouln:irand radial 
lirteries of tho wri~t.. 
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rib, taking care not to punctme tlie pleura. Wlwn the point oi the 
needle is felt at the npper margin of the bone, another puncture is 
made to allow its escape. The needle is now armed with a strong cat
gut and withdrawn. A pellet of sublimate gauze is laid O\'er the skin, 
between the points of exit and entrance, around whicl1 the ligature is 
tied. In exceptional cases it may be necessary to remo"e a portion of 
the rib. • 

Ligation ef tlie Abdominal Aorta-Ana/omy.-The aorta usually 
~iforcates upon the body of the fomth lumLar vertebra, a little to 
the left of the median lilw. This point is on a le,·el "ith the high
est point of the iliac crests, and is a little to the left of and below 
the 11mbilicus. The point of election is one inch abo1•e the bifurca
tion. 

Operation, .ilfedian.-In the linea albn make an incision, six inches 
long, the center of which corresponds to the umbilicus. "'hen within 
an inch of the navel, curve to the left three fourths of an inch, and one 
inch farther on regain the middle line. Dil'icle all the tissues clown to 
the parietal peritonreum, and then arrest all bleeding before opening this. 
After opening into the cavity, the trnnsrnrse colon should be displaced 
upward, and the small intestines brought out through the wound and 
secured in a soft cloth, kept warm with sterile towels. ,~Vith the finger
nail or a blunt director scratch through the peritomcum and expose the 
aorta, around which a large animal ligature should be passed from the 
right side. 

Lateral Incision.-From the free end of the left ele"enth rib com
mence an incision, which carry downward to within three fourths of an 
inch of the antel'ior s11perior iliac spine, thence parallel with Poupart's 
ligament to its middle. Divide the three ahclorninal muscles c101rn to 
the parietal peritonreum. "'hen this is reached, nse tbe fingers, the 
nails of whit·lt ha1·e been closely pared, and lift the peritomeum from the 
posterior abdominal wall. Passing over the posterior iliac crests and into 
the iliac fos,a, the ridge formed by the psore m nscles is reached and 
must be crossed. The lumbar nen·es and ureter should be arnided, and. 
by a free dilatation of the wound ancl concentmtion of light, the aorta 
may be seen and tied, about three inches ab<H'e the lumbo-sacral junc
tion. Of these two pl'Oceclures the former is anatomically and Stll'girally 
preferable.* 

Lir;cttion of the Common Iliac Adery- Anatomy.-The common 
iliac arteries ~xtencl from the left side of the body of the fourth lum
bar to the sacro-lumbar junction . It is crossed by the ureter in front, 
near its bifurcation, and by some filaments of the sympathetic nen·e 
higher up. The left common iliac vein lies wholly intemal, ancl is 
on a plane ~omewhat deeper than the artery. The inferior mesen
teric vein crosses the left artery, but is within the peritoneal folds. 
The right iliac artery crosses in front of both the iliac rnins, passing 
at a right angle to the left "ein and obliquely 01·er the right, until 

*The abdominal n.orta hns been tied ten time.;;, nll fotaJ. 
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near its te1111ination the artery is in front of and external to the ,·ein 
(Fig. :337). 

Operation-Anterior Incision. - Make an incision in the linea alba ex 
tending from about one inch above to about five inches below the nmbiJi . 
ens. Amid the umbilicus as directed in the ligation of the aorta. Arrest 
all bleeding before the parietal peritonrenm is opened. ·when this is done, 
draw the small intestines out through the wound and protect them in a 

soft, rlean cloth, kept warm by sterile towels. The posterior wall of the 
Jlf'ritonmum is scratched through by means of two disseeting-forceps and 
the anenrism-needle passed from within out. 
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Lateral Incision. - Same as for the aorta .* The anterior incision is 
preferable. 

Ligation of lite Internal and E.7'ternal Iliac ./J.rleries-./J.natomy.
The internal iliac arteq, less than two inches in length, has tlie meter 
in front, its accompanying Yein ancl the lurnbo-sacral ner1·e behincl. 

Operation.-Throur;h the Peritonmum. - Proceecl as in the same 
operation for the primitire iliac. If necessary, a transverse incision 
may be adcled to that in the linea alba. 

Behind the Peritonmzmi.-One inch ancl a half internal to the antetior 
superior spine of the ilium begin an incision, which tra1·eJs downward 
ancl inward across the track of the external iliac. Be careful not to carry 
the deep incision far enough internally to divide the epigastric artery. 
Cut down to the parietal peritonreum, ancl separate this from its attach-

F10. 3:~8.-Ligation of the gluten!, i11tcrn:1 l pudic, and :<Cintic nrtcri e~. 

* This artery has hem tied about sennty times. For aneurism about 33 per cent recol'ered 

wbilo for hmmorrhago almost every case ended fatally. 
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ment to the abdominal wall and iliac fossa, along the iliac artery. \\'hen 
the bi[urcation is reached, draw firml y with a retractor upon the upper 
lip ol the wound and pass the needle from the inner side:• This opera
tion may be demanded in sciatic or gluteal aneurism, or hremorrhage 
from these vessels. The former method is preferable. 

7'/u' G/11teal Artery. - Make a fi rn-inch incision, on a line extending 
from the spine of the last lumbar vertebra to the trochauter major. The 
center of th.is line will indicate the point at which the artery emerges. 
Separate with a dull instrument the fibers of the gluteus maxim us, dis
place anteriorly the gluteus medius, and find the groove between the 
minimus and the pyriformis. Follow this groove upward to the bony 
edge of the notch, ancl the artery and veins will be found (Fig. 338, upper 
incision). 

Fu .. :l:J!.1.-Ligution oftlie internal puJicin the pe ri nreum. 

Tlte Scialic.-J\fake an incision, five inches long, on a line from the 
middle ol the sacral spines to the trochanter major. Separate the fibers 
of the gin tens maxim us and find the lower border of the pyriformiH. The 

•The intcrnfll ili ilc has been tied about thirty time;;, with n death·rate of fiO per <'C'nt. 
24 
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great cord of the sciatic nerYe will now be seen emerging from beneath 
the muscle, and immediately in front of this the small seiatic nerve and 
the sciatic artery. The internal pudic artery is just anterior to this, 
upon the spine of the ischinm (Fig. 338, middle incision). '£he sciatic 
a1·tery may also be secured opposite the tuber iscldi, along the outer bor. 
der of which it rnns (Fig. 338, lower incision). 

Tile Internal Pudic in tile Perinceum.-\\'ith the patient supine 
and the thigh abducted, 
make an incision in a line 
with the symphysis pubis 
ancl tuber ischii. The 
artery will be found as 
it runs along the inner 
margin of the ramus of 
the pubis (Fig. 339). 

Ligation of the Ex. 
ternal Iliac in its Lower 
Portion. -The external 
iliac has in relation to it 
the accompanying vein 
internally. The sperrnat
ic vessels cross it, ancl in 

·- the male tl1e vas cleferens 
is internal to it at the in-

-
guinal rjng. 

Operalion.-One inch 
to the inner side of the 
anterior superior spine 
of the ilium commence 
an incision, which is car· 
riecl in the direction of 
the middle of Poupart's 
ligament, and te11ninates 
onP inch above this point, 
without entering the in
tema l ring. Divide the 
three m nsr !es clown to 
the trans,·ersalis fascia, 
arrest all bleed inf!, divide 
the fascia carefully, re
tract the uppN lip of the 

Fw. !340.-Ligati~? tfi~ \'~~n~~!ti~~nlllit~~;:,)•~ ~~11 ;7_wer portion 1 and wonncl, ancl lift tbe peri-
tonroum from tbe iliac 

fossa and artery (Fig. 340). Displace any overlying lymphatics and in· 
trodnce the needle from the inner side.* 

*Ligation of tbe cxternnl ilinc has proved fntnl in almost c\·cry inst::mcc in winch it W!lS tied 
for hromorrLage. For nneurism about 67 per cent recover. 
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The deep circumflex and the epigastric branches, which arise about 
half an inch above the ligament, may also be tied by this incision. In 
its 11pper portion this vessel may be secured by the same operation as for 
the common iliac. 

Ligation of tlte Femoral Artery-Anatomy.-At Poupart's ligament 
the vein is on the same plane as the artery, and immediately intemal to 
it. One quarter of an inch to the outer side, and deeper than the artery, 
lies the anterior crural nen·e. One inch and a half from the ligament the 
prqfunda femOJ"is arises from the outer aspect of the common trunk. 
and from one to two inches lower passes behind the superficial femoral. 
Four inches from Poupart's ligament the relations have changed to such 

F1u. 3-U .-Li~ntion ol the supertici:il fomorol in Scnrpn's space. 

an extent that the femoral vein is deeper and slightly behind the artery. 
'rhP long saphenous nene lies upon the sheath of the artery, in its middle 
third, tmcl occasionally sends a branch through Hunter's canal. The 
·lar/orius muscle covers the femoral artery in all of its course except the 
first four inches, whel'e it is s11perficial. 

Optrafion.-A line from a point half way between the symphysis 
pubis and the anterior superior spine of the ilium to the internal conclyle 
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of the femur will run ornr and parallel with the femoral. It may be 
secured in any part of its course. 

In Scarpa's Space.-'l'he point of election for tying the superficial 
femoral is from four to ffre inches below Poupart's ligament. 'Yith this 
as the center, make an incision three· inches long on the line already inc!i
cated. Beneath the skin and fascia some superficial and unimportant 
vessels may be divided; the fibers of the sartorius will be seen in the 
lower portion of the wonnd, and should be drawn downward with a re
tractor. The saphenous nerve will next be seen on the outer side of the 
common sheath of the vessels. The sheath shonld next be incised, and 
the artery carefully isolated by inserting a dnll director beneath and 
around it from the inner side. The ligature is passed the same way . 

.Fm. 3·1~.-Ugntion <1f the deep nnd superficial fomorr1l nenr the bifurcation of the common femoral. and 
intheapexo!'Sc.'trpa111trianglc. 

ln this same plane an incision may be made to expose the artery 
lower clown, where it is completely hidden by the sartorius. This mus
cle may be drawn to the side most convenient to the operator (Fi~s. 
341, 342). 

In II11nter's Oanal.-Find the junction of the midd.le and lower thirds 
of the thigh. In the femoral line, with this point as the renter, make an 
incision, about four inches in length, directly down to the sheath of the 



LWATION OF ARTERIES. 341 

sartorius, which is incised and the muscle displaced outward. Imme
diately upon opening the posterior layer of the sheath of the muscle, the 
oblique aponem otic fibers which pass from the atlductor magnus to the 
rnstus iuternus-fo11ning the anterior wall of Ilunter's canal-art> seen. 
These ma,y be divicled on a director, or the shea,th opened half an inch 
aborn this point. The sa,phenous nerve is on the sheath , and the rein is 
behincl antl to the outer side (Fig. 343). 

Tile Common F emoral above the Prof1mda.- Make an incision in the 
femoral line, from three fonrt.hs of an inch above Ponpa1-t's ligament 
downward for three inches a,nd a half. Do not divide the ligament, but 
approach the a,rtery one half inch below. The superfi cial epigastric 
vein and artery may be wounded. 
Di vi de the fascia la ta, and pass the 
ligature from within Otlt. (Dissec-
tion shown in Figs. 341, 342.) 

Tile Profunda F mnoris. -
Make an incision in the femoral 
line, three inches and a hail long, 
the center opposite a point one ~~ 

inch and a half to two inches below ""'
Ponpart's ligament. As above, 
approach the common trunk and 
search along its outer border for 
the origin of the profunda * (Fig. 
342). Pass the Jigatnre from with
in out, one inch from its origin. 
Aroid the branches o[ the ante
rior eru ral nerve. 

In wounds o[ the posterior fem
oral region it may be necessary 
to tie this ''eSoel as well as for 
aneurism. Ligation of the com-
11wn femoral is rart>ly called for, 
and shonlcl only be done in ex
treme cases. I; modern s urgkal 
practice, cleligation of the super
ficial femoral is comparatively free 
from clanger. 

L i,qation of !lie Poplileal
Operation.-Place the patient on Fw. 

3"!:f-;;~;:~~~~~ 11i1~ rtf1~e1E1~P/~~~~~ ~~~~-~·~it~.clutions 
his bell y, with the popliteal space 
looking upwa1"tl. :Make an incision, four inrh t>s long, beginning two 
inrlws and a half above the level of the joint, at the onter edge of the 
semi-membmnosus tenclon, ancl extending clown through the miildle of 
the spare. Dividing the dense, deep fascia, the arMlar tissue which snr-

• In a lnrA'e majori ty of subjects I h:we found this branch ~i,·en off one inch nnd a hall be· 
lowtheJi~nmt•nt. 
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rouncls the vessels ancl nerves of the spare will be seen, and at the same 
time, ancl superficially, the popliteal nen•e. Draw this and the ''ein 
which is immediately below outward, ancl the artery will be seen deeply 
situated, ancl in the upper part of the space internal to the vein. Lower 
clown the relations change, the nerve crossing superficial to the '·ein, 
ancl this ornrlying the artery (Fig. 343). 

Ligation of the Posterior Tibial Artery at tlte Middle of tlte Leg.
Make an incision, half an inch from ancl parallel with the inner margin of 
the tibia, three inches ancl a half long. Avoid the internal saphenous vein. 

After passing the deep fascia, 
look for the lower tibial fiber~ 
of the soleus, which pass oh
liq uely from this borcler of the 
tibia backward ancl slightly 
clownwarcl. Divicle these on a 
director, and "ith the finger 
separate the suraJ from the 
flexor muscles. Retracting the 
eclges of the wound, the artery 
" ·ill be seen, with a vein on 
either sicle and the posterior 
tibial ne1Te lying just behlnd. 
The vessels are held clown bv 
t11e common sheath of the deep 
muscles (Fig. 344). 

Opposite /lie Ankle-Joint.
Half way from the tip of the 
internal malleolus to the ante· 
rior edge of the tenclo Achillis 
commence an incision, which 
extends directly upward for one 
inch and a half. Didding the 
skin and fascia upon a directo1·, 
cut the dense internal annular 
ligament. The artery, with its 
two ,·eins, will be found with 
the postel'ior tibial ne1Te and 

.Fio.344.-Li,Lrntiou of the poswrior tibial above the mulloolus. 

tenclon of the flexor longus pollicb behind, and the tlexor longus dil(ito· 
rnm and tibialis posticus in front. As the artery cun-es arouncl the mal· 



LIGATION OF ARTERIES. 

Jeolns it will be fonml 
one thircl the distance 
from the tip of the mal
leolns to the conYexity 
of the heel. 

The ilnlerior Tibial 
at tlteNiddleof the Leg. 
_,\ line from a point 
baH way between the 
anterior tttberosity of 
the tibia ancl the heacl 
of the fibula to a like 
point between the two 
malleoli, in front of the 
ankle, "ill inclica te the 
position of this artery. 
At tbe mic1c1le of the 
leg make a four-inch 
incbion in this line, cli
vicling ernrything clown 
to the clense fascia im
mecliately oYer the mus
cles. Split this on a di
rector ancl dissect it up 
carefully, searching for 
the interspace between 
the tibialis anticns in
ternally and the exten
sor proprins pollicis ex
ternally. Finding this, 
tliscarcl the knife, and 
with the finger separate 
the muscles, and the ar
tery, ,-eins, and nerrn 
will be fouml deep clown 
upon the interosseous 
membrane, the nen·e be
ing extemnl ancl sligl1t
ly in front, ancl the 
Yeins wound about the 
nitery. In order to re
lax the muscles and acl
mit the light, flex the 
tarsus on the leg (Fig. 
3-l.i). 

343 

ill Ille Lower Por
lion.-One inch above 
the tip of the intemal FIG. 345thl~g;fi~be J~g~:ndn~~r~fi~ ~~~~l~11~!Ji sr~~~~;. nnd lower 
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malleolus begm an incision, and carry it two inches upward, in the tibial 
line above given. This incision is along the fibular border of the exten
sor pollicis, between which and the tendon of the extensor communi< 
digitorum the artery will be fom1d, with the nerve on the fibular side, 
and its companion veins on either side. 

The Dorsalis Pedis.-One fourth of an inch to the fibular side of and 
parallel "~th the tendon of the extensor pollicis make an incision, one 
inch long, over the tarsus. The artery and Yeins will be seen on a plane 
slightly deeper than the tendon, with tbe nel'\·e on the tibial side of the 
vessels. This line is a continuation upward of the fil"st metacarpal inter
space (Fig. 345). 



CllAPTER XVI. 

THi~ RUR(HCAL Dff-iEASES AXD SURGERY OF nrn BONES. 

Ostitis.-Tntlammation in bone may be ac11/e or rlironic, general or 
circ111nsr-riber/, /ra11111atic or idiopathic. It may in rnlve tl1e periostenm 
(periostilis). the compact and cancellons substance (ostitis) . and me
dulla (01rlos/itis or osteo-myelitis). Endostitis and periostitis may orcnr 
independently, yet ostit i ~, more or less severe, must of necessity l>e a part 
of a prononnced inflammation of either the periosteum or the endosteu m 
and medulla . 

The termination of inflammation in bone is in re.~olution or local 
r/eat71. ln resolution the inflammatory embryonic tissue undergoes 
p:ranulur metal)1orphosis and is absorbed, or it may be in part com·erted 
into new bone. If the bone dies it may l>e cast off as a sequestn11n, or 
remain imprisoned in a shell of new-made osseous t issne, the invo
l1tcT11111. 

" 'hen the inflammatory process is sernre, or the arrest of nutrition 
sudden ancl complete, necrosis, or death in mass, occurs; under other 
and milder conditions of death in bone, the p rncess of dissol n ti on is 
known as caries. 

In nerrosis, which is aptly compared to gangrene of the soft tissues, 
the cast-off portion retains something of its original form and character; 
in NlriPs, which is the molecular death, or ulceration of bone, the cell 
elements clil-lappear by granular degenera tion, Jeadng no trace of the 
O!'i,!!i nal structure. 

Patlwlogy.-Simp/e, tra11matic, non-i11.fectio11s oslitis lias been de
scribed in the chapter on Surgical Pathology ancl Repair of tlw Tissues. 

Perioslitis and ostititis (when not traumatic) are infectious diseases, 
dur to the pi·esence in the peri osteum or bone of certa in micro-organ
isms or their ptomaines. There ha,·e been recognized in th~se acute 
lesions the staphylococcus and the streptococcus pyogenes anrens, the 
pnrumococcus, the bacillus of typhoid, of ttlberculosis, and the bacillus 
('()Ii comm uni s. These organisms are all pyogenic except the bacillus 
tuberculosis, which, in all probability, will not produce a septic pyo
genic ORtitis unless by mixed infection with one of the p)'ogenic cocci. 

In perios/itis not on ly the periosteal covering but the superficial 
layer of bone is always im·oh'eu, resulting in practicall~· a superficial 
?'titis or o'teo-rnyelitis with periostitis. It is usually a local disease, 
rnrolring- a limitecl surface of the periosteum. althoug-h at times the 
entire corering of any bone may be affected. It is of more frequent oc-

2.; 345 
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currence upou exposed surfaces, as the spine of the tibia, the phalanges 
(boue felon), and the skull. It is always accompanied with great pain 
and febrile morement, requiring at times immediate relief by incision 
nnd erncuation of pus. In incising the soft parts and superficial corer
ing of the bone, it is well at the same time to use the chisel, penetrating 
a consi<lemble distance into the substance of the bone in order to deter
mine how much of the bone or the llaversian canals are im·olved. In a 
rarer fMm of the disease, called periostitis albuminosct by Oilier (Roswell 
Park), pns formation does not occur, there being a gelatinoid or mucoid 
liquid instead of pus. Park suggests that it is the bacillus tuberculosis 
which is the cause of this lesion. Eddently it is not a pyogenic or
ganism. 

Ac11te osteo-myelitis is an infectious disease, due generally to the 
staphylococcus and streptococcus pyogenes :wreus, although the bacillus 
coli commnnis, bacillus tuberculosis, or bacillus typhoiclii have been found 
in the pus discharged from the infected foci. It consists of a rapid 
infectious inflammation of the medulla of the central canal or the can
cellous tissue of the bone, and invoh·es the 1-Iaversian canals and the 
mednllary threads which are found in these channels. It is usually 
painful in the extreme, and the destruction of bone is rapid from the 
fact that this tissue is non-expansile, and does not yield, as do the softer 
tissues, in the presence of pus, resisting liquefaction and delaying the 
discharge of pns and broken-clown septic material. It is characterized 
by high febrile movement ancl by intense pain, which is exaggerated by 
motion of the extremity or striking the bone which is involved. It de
mands immediate interference and evacuation of the purulent contents. 
Simple incision and trephining of the canal of the bone affected is not 
snfficient; an extended incision should be made, or several incisions, 
and the bone completely troughed, so that it may be thoroughly drained. 
The after-treatment consists in packing the cavity thus made with iodo
formized or sterile gauze and treating the wound by the open method. 
The most frequent form of ostitis or osteo-myelitis and periostitis is 
due to the presence of the bacillt1s tuberculosis. The vertebrre, ribs, and 
sternum are more frequently involved, and next in order are the tibia, 
the bones of the tarsus and metatarsus and femur. In the long bones 
the initial focus is usually at the epiphysis, the joint becoming infected 
by direct invasion through the articular surfaces. In the soft bones 
(vertebrre, ribs, sternum, etc.) the soft cancellous tissne is the seat of 
tuberculous deposit. 

Tnberrulous inflammation of bone is n. subarute process, not as 
rapidly destructive as acute osteo-myelitis, oftentimes going on without 
exacerbations of temperature ancl without pain sufficient to attract the 
attention of the patient or surgeon. The presenre of a rich granulation 
tissue, which is part of the tnberrnlar process, produces molernlar dis
integration of the snb tance of the bone (cciries), at times causing death 
en nuis.w of more or less of the bony tissue (nerrosis). "'hen the granu
lation tissue is exuberant, the name of o-•titis inffrna fungo.ia has 
been applied. \\'hen caseous, it is called ostitis interna caseosa, and 



TUE SURGICAL DISE.\ SES. 347 

in rarer instances, where the g ra nulation tissue is scan t, the bone may 
break down in practically a dry molecular disintegration, known as 
caries sicca . 

Tuberculous ostitis, or osteo-myelitis, is not infrequently converted 
into an acute infec tious process by mixed infection, the pyogenic organ
isms Jincling in the tuberculous grannlation ti ssue a suitable medium 
for their proliferation and ilevelopment. \Vhether i t be an acute m· 
chronic myeliti s. operative interference is demanded. In tube1·cnlar 
disease of tbe vertebml column direct interference is not possible, and 
this form of tubercular disease of bone will be considered in the treat
ment of Pott's disease. In all accessible loca tions tbe indications are ex
posure of the part affected by incision as free as possible, and a thor
ough removal by the chisel or spoon of all di seased bone. I t is better 
in all cases to treat such wounds by the open method, changing the 
dressing every two to four clays as indicated . 

Osteomalacia-R achitis.- Osteomalacia (mollities ossiU?n) is a dis
ease of adult life, and is especially a pt to occur in child-bea ring women. 
The chief pathological change is the disappea rance of the earthy con
stituents from thll bones, and their presence in the blood a nd excretions 
in abnormal proportion. Softening is often present to such an ex tent 
that marked distortions occur from muscular contraction and superin· 
cnmbent weight. 'fhe medulla of the bones is the seat of congestion, 
olten resulting in extravasation of blood. In the later stages the bony 
lamell m cli sappear by absorption, the process commencing from within. 

The treatrnent consists in the prevention of fracture and deformity 
by proper precaution, and the restorati on of the osseous system to its 
normal condition by generous diet, studied hygiene, tonics, ancl the ad 
ministration of the hypophosphites of lime and soda, " i th cod-liver oil 
and iron. 

Rncliilis, or "rickets," is strictly a disease of childhood and youth. 
Although it attacks the entire osseous sys tem, its d isastrous effects are 
chiefl y obse1Tec1 in the bones of the skull and the long bones of the 
lower extremities. The bones of the skull become th ickened and promi
nent , the sternum is aclvanced and angular ("pigeon-breast"), and the 
hones of the lower extremities are curved antero-posteriorl y or laterally. 
\\'bile the diameter ol a rachitic bone is usuall y inrreasecl at all points, 
the enlargement is more marked near tlle extremities. Rickets is a dis
ease ol malnutri tion. Its chief pathological feature is the fo rmation of 
an embryonic tissne, which in normal condition is converted in to bone, 
hn t in the rachitic diathesis onl y partially (if at all) undergoes ossi
fira tion. The cells of the peri ostenm are unusually acti ve in thi s pro
lileration, as are the cartilage bone- making cell s ; yet t bis new tissue 
remains in great part embryonic, without the fo rmation of the osseous 
lamell;e. 

The lrmlmf'n t of ri ckets is, first, to p re,-ent deformity, aud, secondly, 
to relieve the dyscrasia. Rachitic child ren shoul cl be kept in the recum
bent posture, or, if allowed to sta nd or walk, artificia l support should be 
gi,·en to the lower extremities a ncl spine. The medical indications are 
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nutritious diet, out-of-door life, and the administration of the hypophos. 
phites of lime and soda, \\ith cod-lirnr oil and tonics. The correction of 
the deformities which may result from rickets will be considered in the 
chapter on Orthop:cclic Surgery. 

A.cromegalJJ.-This term is applied to a condition of hypertrophy of 
certain bones of the body, as well as an increase of the sof.t structures. 
The lrnnds ancl feet in many instances become enormously enlarged and 
out of pmportion to the rest of the body, while in others the bones of 
the head and face, especial ly of the lower jaw, are affected . The central 
viscera are, as a rul e, not involved. It is usually a symmetrical disease, 
the corresponding bones of the two sides of the body being alike af
fected. It gives to the indiddual a peculiar and unnatural appeamnee. 

A.ctinQrnyrosis of bone is a rare affec tion, but should be borne in 
min<l , as it is occasionally met with, especially in the lower i'"'-, infec. 
tion taking place through the alveolar pmcess from a decayed tooth. 

lI!Jdaliil cysts have also occasionally been met with in the bones. 
8ypl1ilitic ostitis and periostitis are girnn iu the chapter on tiyphilis. 

P eriosteal gnmma is met with most frequentl y upon the bones of the 
skull and upon the tibia , this painful affection being more ma1·ked 
when the patient retires at night. The deeper g nmma of bone, also due 
to the presence of the lymphoid tissue of the syphilitic process, in com
mon with periosteal gumma, does not suppurate unless mixed infection 
occurs. 

Ostitis ilifonnans (Paget's disease) ma,y occur in any of the bones. 
In some cases thi s affection resembles osteomalacia , in which, from 
prcssnre or supel'incumbeut weight, th e bones p;fre way, producing nll 
kinds of deformities. It is a general di sease ancl s~·mmetrical, the bones 
or the two sides being alike involved. After the deformities have 
occurred, a supernatural hardening (sclerosis) takes place, leaving tl1e 
bones harcler than norma,L 

P.IL\(''lTHE~. 

A fracture is a suclden solution of continuity in hone or cartilage. 
The term is rommonly applied to lesions of bon'e. .\. fracture may he 
partial or complete; transverse, oblique, or longituclinal: sin!de, douhle, 
or multiple; si mple, commiuuted, compound, ancl con tplicatecl. A par
tial fracture o<·curs "-hen a bone breaks or splinters on one side (its 
com·ex surface) ancl bends on the opposite (green-stick frarture). In" 
complete fracture there is a total soluti on of continuity. _\ tran"·eN 
fracture, or one in which the line of cleavage is, in general, at a right 
angle with the axis of the bone, is rare a.s compa1·ecl with the obl ique. J 
longituclinal fracture is a, split in the long axis of a bone. It is frequently 
caused by penetrating wounds (gunshot). or may result from a fall 1rith 
p:reat dolence upon the hands or feet, when the dea1·age commences in 
the a.rticnlar surface. In this way the astragalns may he rlri•en between 
the fragments of a longitnclinal fracture of the tibia, or a like accident 
occur at the knee or wrist. 

A single fracture is one break in one bone; a double fracture h ' 
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solution of normal continuity in two bones of one member, as the ulna 
an<l t~uliu•, the tibia and tibula; multiple fracture is a term applied to 
two or more "eparnte breaks in one or se,·eml bones. \\"hen a bone is 
broken in one direction, and at one point, without injury of any Rnr
rounclinl( organ or perforation of the skin, it is termed :t si111ple frac
ture; i[ there are more than two fragments it is a co111mi1111ted fracture; 
if any part of the fractured surface communicates with the atmosphere 
it is a co111pound; and if it com,municates with a joint, or iuvoh-es in 
the fracture the wound of any important organ, as a large artery or 
\•ein, or, as in fracture of a rib, occasionally the pleura or lung is 
wounded, it is a complicated fracture. -'n impacted fracture is one in 
which the fragments are splintered and interlocked with more or less 
complete immobility . 

. \fracture may be caused by external violen('e. directly or indirectly 
applied, or hy muscular action, or both forces may unite in the pro
(luction of the lesion. .\s an example of direct dolence, in the effort to 
ward off a blow from the head the ulna may be broken directly beneath 
the contusion of the soft parts. A blow 0;1 the vertex which· fractures 
the base of the skull, or a fall on the foot which breaks the femur, are 
common examples of fracture from indirect Yiolence. Contraction of the 
quadriceps extensor may fracture the patella, or the same lesion may 
result from a fall on the knee, in which the clirect ,·iolence and the action 
of this powerful muscle unite to cause the fractu1·P. Tn addition to these 
rlirect agencies, certain conditions of the tissues predispose to fracture. 
The bones of the aged break more reaclily and are slower in repair than 
the young ancl miclclle-aged. There is a not infrequent condition of fra
µ;ilit)' in the hones of the insane which, either alone or together \dth 
excessive and uncontrollable muscular act ion, renders them liable to 
hrrak. I ha\'P sren onP Rperimen of this nature jn wl1ich e,·ery rib was 
broken, and some of these in tw·o or more places. As heret'lfore slated, 
rrarturp is common in the cliseasP known as osteomalacia, nnd mny 
occur, though Jess likely, in rachitis. f:ex, 1·oention, ancl manual pref
er~nce also predispose to fractnre. :Men suffer mucl1 more frequeutly 
than women, and any ,·ocation which exposes to Yiolence increases the 
proportion of fractures . The hones of the right, the prefenecl side, are 
more frp~uently brnken than the left. 

R!fmpto111s and Diagnosis. - The symptoms of frac-tnre are: Loss of 
.f1111/'/ion; abs1'nr-e qf 11ormal contmir; preternat11r11l mobility; aepi
lus; pai11. .\broken hone "·hich is not impactecl no longer acts as a 
support, or s11sta in.; nrnsrular contraction. The natmal shape or outline 
is mOJ"e 01· less distorted by displnrement of the fragments. Careful 
m:mipulntion will dt-terrnine the overriding, nienRnrement will show 
shorleninl(, while comparison with the imin:jured side will cleternrine the 
degree of aRymnwtn-. 

C'rtpihts: whiC'h · iH not nlways neces~ary to rorrert cliap:nmd~ , is tbP 
sensation imparted co thP touch. ancl occasionally reeognizecl b)· the ear, 
when lhr rnuµ-h fmg-ments nre mo,·ed so ns to ~rate ripon earh other. 
The diagno,i8 of an impacted fracture is morp diflicult, since crepitus and 
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mobility are absent. Shortening must of necessity exist, which, with 
partial loss of function_ and morn or less pain ancl thickening at the point 
of fracture, will lead to the recognition of the lesion. .\ longitudinal 

l'w. ~lG. -.Fracture of n1diu:. and ulna nc·1U" tlil' wri,..t. 

fracture or fissure is often with difficulty recognized , and 111ay eseape de· 
tection. 

The R oentgen ray photograph and the fluoroscope are most rnluable 
adjuncts in the exact diagnosis of fractures (Figs. 346, 347). 

Fw. 34i. -0verlappin!! fracture of rarliu"' anJ ulna an(\ intl·ro~"eou~ union. (C:1~e of :O.lrs. ,J. K. B. 

Process of Repair. - The fir' t and imm ec1 iate r1>s11lt of a fracture is 
hmmorrhage, wliich occurs from the arteries, arterioles, c::q1i1larie$, ven· 
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ules, and \•eins of the medulla, compac t substance, periosteum, and any 
surround ing soil parts which may be im·olved in t he inju 1·y. As a re
sult of 1 he irritation determined by the accident and htemol'l'hage, in
flammation is precipitated. llypertemia of t be bone and contiguous soft 
tbsues ensues. As in ostilis, absorption of the bony walls of the IlaYer
sian canal s occurs with the dilata tion of the ,·essels, and general cell 
proliferation follows. In the medullary cavity proper, in the med nll ary 
spaces of the Ila\'ersian systems, in tbe periosteum, and the inflamed 
surrounding tissuec, this process is common. As in all infl ammatory 
prncesses, the leucocytes are present in great numbers. The rn edull o
ceJI,, 111 yeloplaxes, osteoblasts, periosteal cell s, and connective- ti ssue 
ro1'JlllScles, undergo mpid prolifera tion, resulting in the forma tion of a 
mass of embryonic cells, which infiltrate the clot between and around the 
fragment. New-formed capillaries are projected in to and through thi s 
granulation tissue in tbe same manner as in the process of repair in 
wounds of the soft parts. 

If the broken ends do not come in contact \\~th the air- tha t is, if the 
frac ture is not compoundr---the process of repair in bone after an injury 
is similar to the physiological process of development of this ti ssue
namely, the embryonic tissue is de• eloped into cartilage cell s, and these, 
undergoing proliferati on, de• elop into a secondary embryonic tissue, 
which is fo rm ed into bone. If, however, air is admitted to a wound in 
bone, the process of ossifi cation in the embryonic tissue is more rapid 
and direct, since the intermediate stage of cartilage-cell formation does 
not occur. 

A portion of this new-formed tissue, which results from the irrita tion 
following a fracture, undergoes a process of calcificati on by the absorp
tion of inorganic material from the blood, and is knoll'n as callus. That 
portion which lies around and on the outer side is the enslieal lling rallus ; 
between the fragments, the intermediate; and within the meclullary 
canal, the rm tm l or "pin " callus. 

Jn an adult or middle-aged person, commenci ng within the firs t few 
hours snrceecling a fracture, the embr~·onic tissue, which is fo rmed in 
\'arying quantit.v, remains soft and yield ing until about the tenth day, 
when the rells begin to be infilt1 ated "~th calca reous matte r. The p ro
cess of solidifica ti on in the callus is complete at a peri od rn1 ying usually 
from fifteen to thirt y clays. It is more rapid in child ren, and slower in 
the olcl. 

\Yh en rornpl ete displacement wi th ornrl apping occurs, or when an 
aponeurm;is or tendon. 01· other dense ti ssue, separa tes the brok en ends, 
the proress of eall11s- b11iltling is interfered with , and failure of ossiiica
tinn ma y resnlt-11mmiled f r(l t /ure. Us ually a grea te1· por tion of the 
callus heromes absorbed within from thirt y to six tv da ys after the frac
lure. This is esperially true of the ensh e~t hing l;yer. and the central 
callu s. That porti on which intervened between the opposinir surfares 
beromes organi zecl in to permanent bone. The p in cal Ins remains for a 
while, anrl ma)' complete!)' occlncle the mecl nll ary cana l, bnt nsnally at 
a later period u ndergoes absorption. In some ca es the medullary canal 
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is not re-established. Fig. 348 shows a section oi a broken femur in 
which, after a conHiderable lapse of time, the canal was still occluded. 
The peculiar stalactite (exostosis) occurred at the seat of fracture. The 
permanency of tile external callus aucl its development into exostoses de
pends chiefly upon the clisturbed nutrition of the part. It has been 

noticed that when a fracture occnrs near the insertion of a gronp of mus
cles (as at or neat· the trochanter), exostosis is the rule, anil may be very 
extenshe. 

Prognosis and Treatment in Geneml.-The prog-no$iS of a simple 
fractui-e in a healthy child or adult is always fa,·orable. The danger is 
inereased with the multiplicity ancl complications of the accident. A 
compouncl fracturn is sufficiently grave to demand the g-reatest attention. 
Death may result from sepsis ot· Yer,1, infrequently from fatty embo· 
lism. A longitndinal fractnre is a m01·e s~rions injur~~, espeeial1y grrn·e, 
as far as the integrity of the member is concemed, when a joint is im· 
plicate<l . 

In all forms of fracture tlw prognosis increases in gra,·ity with each 
decade beyond the third. \Yhen the fracture is complete, and displace· 
ment has occurred, 'exact reposition is impos;ible, and shortening almost 
inevitable. The exceptions are extreme!,· rare, especially in the single 
bones, as the femur, hnmerns, and cladclP 

The great encl to Le achiel'ecl iu the tr{'(tt111e11t of fraetures is a rednc· 
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tion o( the displacement to as near the normal as possible, ancl the abso
lute retention of the parts as replaced. Reclurtion ma,, 11sua!Jy be 
:1ccumplished without an tanrosthetic, bLtt where the o,·er!ajiping is.con
'idemhle, and muscttlar contraction anrl 
ligiclit)' marked, narcosis should be 
secured. A compound fracture de. 
mands, with fixation, perfect asepsis, 
and when this is doubtful , free drain
al(e. The fragments shou ld be redu ced, 
81'8n when it is necessary to remorn 
projecting ends with the forceps or 
saw to eITect this. Once placed in po· 
sition, they should be kept at rest, with 
openings and counter-openings. The 
rarious methods of treatment will be 
desrribecl with each fracture. 

Sptl'ia/Fracl11res-C'rnni11m.-The 
bones of tbe skull may be fractured by 
dirrr·I or indifftl violence. Direct, 
when tbe bones gh'e way irnmediat8ly 
beneath the point which is strnck; 
indirect, as when, by falling from a 
height and striking on the feet or but
torlrn, the base of the skull is fractured 
by the force transmitted through the 
l'ertebra l column. A rarer form of in· 
direct fractu1·e of tbe skull is that 
known as fracture by ronlre·!'Ollp, in 
1l'hich the hones g irn way at a point 
oppo,ite to that at whirl! the injury is 
rerei\'frl. 

Practures of the sknll may occnr 
1rith or without compression of the 
hrain or menin~e-~. The outer table 
may be depressed by cmshing into the 
diploe without fraC'tnre of the inner or vitreo us table, and, strange as 
it may appear, in rare instances the inner table is broken, 11·hile the outer 
plate is not depressed. More frequently both tnbles are inrnlvecl. 
l'rnctures o( the skn ll may be simple, co mpound, C'Omminutecl, compli
rated, sinp;le, or multipl e. They are chiefl y dil'isihle in to those of the 
1w1t:r ancl those o[ the base. 

l•'rart ures of the base are usually clue to indirect, those of the ''anlt 
to rli1w-l dolence. A blow on the top or the head may prod uce a frac
ture only at the base, or at both the apex ancl base. U'lrnlly the 
br«ak orcurs at a point directlv in the line of the force whirh causes the 
lesion. . \ ran demonstrntecl . by dropping cmla,·crs from a height, that 
when the frontal region recei1·ed the blow the fractm·e usuall)' took place 
m the anterior fos~a, the middle parietal ancl the occipital region gidng 
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the key to a fracture respectively in the middle and posterior fossre. A 
blow on the chin has been known to produce a fracture by driring the 
inferior maxilla against the temporal bone. A foll on the buttocks may 
produce a comminuted fractm·e, the force being transmitted through the 
vertebral column. Fig. :351 is a copy from a specimen I placed in the 

\Yood Museum of Bellerne Hos
pital. The patient, a hea1•y man, 
a sailor, fell through the hatchway 
to the hold of a ship, a distance of 
about twenty feet, striking on the 
buttocks. Death occurred instant
ly. The head was not bruised. 
The cause of death was a commi
nuted fracture, extending through 
the temporal, occipital, and sphe
noid bones. 

Diagnosis.-The diagnosis of 
fracture of the vertex may be read
ily determined when an open wound 
exists. In many instances a depres
sion may be determined by palpa
tion, e1•en when the scalp is un
broken. Symptoms of compression 
of the brain are not reliable aids 
iu the diagnosis of fracture in the 
first few days after an injlll'y, for 
the reason tlutt any violence suffi
cient to produce a fracture is also 

likely to prodnce symptoms of concussion which might easily be mistaken 
for compression. The escape of brain substance or Yentricular fluid is of 
course an unmistakable sign. At the base, one of the most reliable symp
toms of fracture, yet not always a positive indication of this lesion, is hrem
orrhage, or the escape of a serous flnid from the ears. This only occurs, 
however, when the line of fracture passes through the petrons portion 
of the temporal bone. Swelling of the Yanlt of thP pharynx is not with
out significance when any dolence has been snfierecl which leads to the 
suspicion of fracture of the sknll. If the basilar process of the occipital 
bone is invohed, extravasation will not unlikel~· be present in this re
gion. Loss of vision or the sense of smell indicates a lesion of the ante
rior fossa. Jn many instances the diagnosis must rest wholly upon 
subjective symptoms. 

Based upon no objective symptoms, the differentiation between con
cussion and compression of the brain is clifficult, ancl often impossible. 

In p;eneral, it may he said that the symptoms of compression are those 
of paralysis, usually unilateral ancl more profound than the symptoms o! 
concussion. 

In simplP ro11c11ssio11 the patient ma~' be amused to partial conscious· 
ness, the i·espiratory movements of the muscles of the face will be sym· 
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metrical, erina!ity of the pupils is main tained, and vomi ting is of frequent 
occ urrence. In compression, stupor is apt to be p1·ulunged and profound, 
the fa cial muscles are drawn to one side, and the buccinator of the affected 
side is apt to p uff out with the expira tory effor t. There may be inequal
ity of the pupils, and vomiting is absent. 

In the trealment of concussion of the brain the first ind ica tion is rest. 
The rec umbent posture, with the head ele,·ated, shou ld be maintained. 
If there is marked coldness of the skin, and ed dence of g reat prostra
tion or impending collapse, warmth should be applied locall y, and 
stimulants hypodermically. Stimulants must, however, be given with 
discretion, since the fe ver of reaction may be incrcasecl by their excessive 
use. After the sh ock passes off, cold applications to the head are es
sential. 

The treatment of fractures at the base is generally expectant. Sur
gical in terference may however be call ed for. In fractures of the rn ult, 
with depression, in adults, the trephine should be applied as soon after 
the injury as is consistent with the pa tien t's safety. If shock is present 
without serious compression, it will be wise to wait un til reaction is es· 
tab!isbed. \\' hen, howm·er, dangerous depression exists, immedia te 
operation, even without an an mstheti c, is demanded. \Yhen the symp
toms of depre ·sion are not prominent, an ex ploratory incision is justifi
able in order to de termine \\ith certainty whether there is compression of 
the brain or meninges. \Vith antiseptic precautions this opera ti on adds 
little to the gravity of the patient's p osition. 

A comminuted fracture always demands the elevation and removal 
of the fragments. A linear 'fmctnre, with depression, even if this is 
though t to be confinecl to the outer plr.te, al so demands the trephine 
as far as the cliploo, and, if the depression involves the inner table, this 
should also be raised and the fragments removed. A frac ture made by 
a narrow instrument. or other penetrating substance, as a gunshot 
missile, etc. , demands the trephine at the poin t of entrance. 

Localized paral ysis, corning on immedi a tely af ter an injury to the 
skull, calls for trephining at once. It is a1"·ays better to operate earl y 
than to defer inte1·ference until inflamma tory symptoms are present. 
The danger is enhanced by such delay. 

Operation .- Besicles the ordinary cu tting and hromostatic appara tus, 
a trephine aml ele1·a tor will be fo und necessa ry, while a rongeur and 
seq nestrurn forceps "ill be of great service. Of the Yari ous trephines, 
the <'oni ca l instrument of Galt is preferable. 

'l'he sca lp, with in two or three inches of the wound, shou ld be sh:l\"ed 
perfec tl y clean , ancl it, together with the hail', soaped and scru bbed with 
a clPan bn1 sh, then rn oistenecl with ether, and was hed with a l -to-3,000 
sublimate solution. A rubber bancl or piece oE d ra inage tube ca rried 
aron1Hl the heacl , clipping benea tl1 the occiput, and passing abo,·e the 
ea rs and eydll"ows, may be nsed to control blePding fr0m the scalp. In 
rutti ng clown to the hone, any wound which may exist should be util
izer], anrl ma ~' he enlnrgerl hy a cru cial incision, if found necessary. The 
periosteum should not be lifted. 
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""hen the fracture is well exposed, i[ there is great comminution, 
'lnd if the fragments are not tightly impacted, I hey may be lifted by the 
de\''1.tor without trephining. If this instrnment is required, admnce the 
centrul bit about an eighth of an inch beyond the lel'el of the circular 

teeth, and fasten it tirmly here 
by tuming the screw neat· the 
center of the shaft. The point 
of the bit should be applied 
upon the solid unfractnred bone, 
abollt :t fourth of an inch from 
the fissnre, and the greater part 
of the button lifted from the un
injured bone. The instrument is 
now cansetl repeatedly to rotate 
for a half circle and back, and 
sufficient pressure is made to 
carry the point and teeth into the 
cah·m·ittm. \\'hen the teeth ba1·e 
cut a circle about one sixteenth 
of an inch in depth, the instrn
men t shou lcl be remo1·ed, and the 
bit slippecl up the shaft to its 

original position. As the operation proceeds, the trephine sbonld be 
removell every fpw tnrns and the rinp; cleaned out with a toothpick. _\ 
slight bleeding is apt to occur when the diploG is entered. As soon ns 
the inne1· table is cli1,iclecl the instrument becomes loekecl ancl practically 
immo1·able. Wonm1ing the dnru ma~r is sc'.lrcely probable if the t1·e
phine is held pp1·pendicular to the plane of the bone which is being rut. 
If the button does not come np with the instn11nent, it should be lifted 
out with the elevator or forceps. The elerntor may now be carried care
fully under the eclge of the depressed bone, anc1, using the solicl surface 
for a fnlcrnm, lifted into position, or. if comminntec1, remo,·ecl. It is 
alll'rt)'S important to look for any fmp;mcnts, howe,·er small, which are 
apt to be broken oil' from the dtreous table ancl clrh·en between the dura 
mater and the sknll. If the clura be tGrn, the bleeding shonlcl be ar
rested by ratg11t ligatures, and the wound in this membrane closed hy 
Rutures of the same material. In passinl( a needle through the dura it is 
a ll'ise precaution lo employ a groo1·ed clireC'lor to shiekl the thin Yessels 
of the pia mater from the needle. 

The wountl shoulcl he treated under strict antisepsis, aml a t1dst of 
sterile catgut insPrtecl for drainage. 

The t1·ephinc shoultl not be appliecl O\'er the track of the longitudinal 
or late..al kin uses and the miclclle meningeal artery. Dep1·pssecl bone may 
be lifted from these ve.sels. Ifrcmorrhage, if it occur, may be controlletl 
by the ligature or hy compression. 

l'."asal Bone.<.-One or both nasal bones may be fractnretl and de
pressed, and in se,·ere injuries the n:rnal p1·oressps of the superior maxilla 
and the perpendicular plate of the ethrnoid are invoh·ecl. 
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IIremorrhage from within the nose is nsL1ally severe, and may require 
the L>uupon of the anterior and posterior mLres. The reposition of the 
fragments should be effected with great care. A strong, blunt, and nar
row instrnmeut passed along the septum nasi until it is in contact "ith 
the inner surface of the fragments, together with lateral pressure from 
without and at the base of the nose, will best reduce the displaced pieces. 
In order to hold the fragments in position, the method of treatment in
troduced by Or. Lewis D. Mason "ill be found preferable.* After reposi
tion, as above described, a steel drill is passed directly acroes the nose, 
ueing entered through the line of fracture or beneath it. The accom
panying cut (l!'ig . 353) illustrates the employment of this procedure. 
This patient received a kick which droYe the nasal process of the supe
rior maxilla of the right side and the right na~al bone into the cav ity 
o[ the nose. The deformity was marked and the voice greatly changed 
and unusually nasal in tone. The bones could be readily replaced, but 
woukl return to their abnormal position as soon as the instrument was 
withdrawn. Under ether I replaced the fragments, and, while hekl in 
proper position, I drorn one of my steel fixation drills from side to side, 
pU'siug it beneath the loosened pieces. A light loop of iodoform gauze 
was twisted act\)SS the nose aud OYer 
the ends of the drill. The instrument 
remained in place ten days. was re
mo,·ed, and a perfect cure obtained. 

'rhen the blow is received on the 
side of the nose, the fracture and de
pression may be nnilateral. Jn such 
cases, replacement effected after the 
manner just described will usually 
suflice, since the fragments are not 
likely to be displaced when once in 
position. "'hen the fracture is bilat
eral, the drill should be entered at the 
Jere] of solid and unbroken bone, ou 
one sille, if possible. " 'beu the bones 
are wideh' comminlltecl a second drill 
may be {1tilize<l. In those instances Fw.a;,3.-l':L.,co!'O"foolc. 

where the perpendicular plates of the 
ethmoid or YOmer are broken, after reposition and fixation with the 
<1rills, any lateral cleYiatiou of the septum shoukl !Je corrected. Plugs 
of gauze ma)' be carried into the nares, if necessary. 

At times, and especially in children, when tho nasa l arch is struck 
from the front, the fracture occurs at the naso-maxillary euture, and the 
nasal hones are cli-ivcn in without comminution. Jn this rnriety of de
]ll"e"ion considerable force is needed to effect reduction. Such is tho 
r1pi<lit)' with whieh repair and union occur here, as in all the bones of 
the face, that, if the effort at rerluction iti delayed for more than 

* ".\nnal:s o[ .\nutomy anJ Surgery," ,-ol. ii, pp. J 10 and 109. 
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twenty-four or forty-eight honrs it will be exceedingly difficult to ac
complish. 

Fractnre of the ma(ar bone occurs rarely, and is the result of violence 
so great that usually tbe upper jaw aucl other bones are broken. Erery 
effort should be made to restore the normal contour to the face by repo
sition of the fragments, none of which should be removed, since the 
vitality of the bones of the face is so great that necrosis after injw·y is 
exceptional. 

\Vhen the frarture is compound, and this is usually the case, the 
fragments may be lifted into place through the wound, by means of the 
bullet-screw elevat'or, or other instruments; or, as advised by llamilton, 
the finger or thnmb may be passecl underneath the lip to the zygomatic 
arch, which can be utilized as a point for pressure. At times, however, 
it may be necessary to enter the antnnn maxillare by trephining or 
drilling through the anterior wall of the antrum. The point of entrance 
should be immediately above the first (or anterior molar) tooth, at a dis
tance of from one half to three quarters of an inch below the inferior 
margin of the orbit. 

Fracture of the zygomatic process, either of the malar or temporal 
bones, may occur singly or as a complication of the fracture jnst treated. 
If the force which produces the lesion does not wonnd the temporal or 
maxillary arteries, the treatment is simple. If the depression is sufficient 
to ca nse deformity, cut down to the arch, insert a hook elevator, and lift 
the bone into place, or preferably, as advised by Prof. Rudolph Matas, 
insert a full-curve (semicircular) Hagedorn neeule threaded with silk 
(followed by silver wire) th.rough the soft tissues near the depressed bone, 
passing behind and beneath. it. Strong traction on the suture will pull 
the displaced fragment in position. To hold it until union occnrs Matas 
ties the wire over a narrow splint resting on a pad of iodoformized ganze. 
It is necessary to limit mastication by the application of a bandage, as in 
fracture of the lower jaw. 

The superior maxilla may alone be broken, although it is usually 
complicated with fracture of other bones. A blow received at the roots 
of the teeth may drive the alveolar and palatal arch downward, or, if the 
direction of the impinging body is from before backward and upward, 
the antrum may be opened. 

The treatment is to cleanse the wound antiseptkally and replace all 
pieces of bone as well as possible. 

The following case illustrates in a remarkable degree the vitality and 
reparative power in the bones in the face: In September, 1884. a robust 
Irishman, about forty years of age, came into my service at Mount Sinai 
Hospital. He hacl just been kicked by an unshod horse. The crescentic 
wound extended from the center of the forehead down by the nasal 
process, along the farial groove, and out beyond and below the malar 
bone. The soft tissues were lacerated, and the bones extensh·ely com
milrnted. The wound was cleansed of particles of manure, straw, etc. 
Strict antisepsis was employed, thoroughly cleansing the wonncl and 
replacing every piece of bone. The torn edges were pared and closed 
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by silk sutures. Rapid union ensued, without the exfoliation of any 
portion of the bone. 

The great desideratllm is the prevention of a scar. Upon the face the 
greatest care must be taken to a'·oid deformity. If the soft tissues are 
torn and contused, the edges of tht wound should be smoothly pared and 
nicely approximated by fine silk sutures. 

When the destruction of the bone is so ex tensive that, ernn after re
position of the pieces, the fragments will not remain in place, it may be 
nece ary to use the lower jaw as a splint, by fixation of the two rows 
or teeth, with the head and chin figure-of-8 dressing, as for fracture of 
the lower jaw. The interposition between the teeth of short strips of 
gu tta-percha, thoroughly softened in warm water, will firml y fix the 
broken to the unbroken bones, and admit of the introduction of liquid 
lood between the upper and lower incisors. 

Fracture of the inferior maxilla may occnr in rare instances through 
the syrnpliysis 11ienti, but much more frequently external to this and 
near the opening of the mental foramen. The majority of all fractures 
are of the body, and within the first inch and a half leading backward 
from the symphysis. 

Fracture of the angle or rarnus is infrequent, a nd is usually the result 
of a blow upon the side of the jaw. The coronoicl process is rarely if 
ever broken, except by penetrating bodies. The condyle may be broken 
through its neck by a fall or blow on the chin, or by force applied later-
ally at or near tue angle. , 

Diagnosis.- Amoug the symptoms of this lesion are pain at the point 
of fracture and loss of function. If the break is complete the diagnosis 
is made evident in the displacement which usually occurs, and by the 
presence of crepitus. The bone may, however, be broken without dis
placement, and where crepitus is not present. Under such conditions, 
while a diagnosis may not be positive until the s"·elling which indicates 
the formation of callus ensues, the jaw should be kept at rest by one of 
the methods to be described. " ' hen the fracture occurs at or posterior 
to the mental foramen, the temporary loss of function of the inferior 
dental nerve, which is not infrequent, points almost unerringly to a 
recognition of the character of tbe lesion. " ' hen the neck of the condyle 
is broken, the chief symptom is pain in this region, with partial or com
plete loss of function. Crepitns is with difficulty elicited by the surgeon, 
although it may he evident to the patient. 

Treatment and P rognosis.- Immediate reposition of the broken and 
displaced surfaces, ancl as perfect a degree of rest as possible, are tbe 
first ancl chief indications for treatment. \Vhen the presence of a par
tially displaced tooth offers an obstacle to close adaptnt ion it sh ould be 
remored. \\' hen reduction is effected, one among the following methods 
may be employ<'d: 

A si mple ancl ready method. which may lw used until a more secure 
apparatus is constm cted, is fo1111d in the fo ur-tailed banclage (Fig. 188). 
The fragments being carefu ll y adjusted, the bandage is applied as already 
given on page 16G. The figure.of-8 cbin and head bandage (Fig. 180) is 
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also an excellent emergency dressing for fracture of the lower jaw. If 
this is intended to be used permanently, a leather or gntta-percha cup 
should be con tmcted, to fit o,·er the chin and well along rbe body of the 
jaw. The material should be cut fro;11 three to three and a half inches 
wide and about six to se,-en inrhes iu length, and split from each end in 
its long axis to withiu three fourths of an inch of rhe center. One strip 
should be about half an iuch narrower than the other. If gutta-percha 
is used, this should be dipped in warm wn ter for a mitrnte or two, until 
it beeomes softened. It is then laid across the chin, the upper and nar
row ends are turned back over and parallel with the body of the jaw, 
wh ile the lower ends are tumed upward and made to• cross outside the 
horizontal ends. The bandage is applied over this cup, which soon 
hardens into an unyielding dressing. Leather may be prepared in the 
same way, but requires to be soaked longer than the rubber. Inter-dental 
splints, made of gutta-percha strips, cut about one inch and a half in 
length, from one fourth to one half an inch in width, and about one 
fourth of an inch in thickness, are sometimes employed to fix the molar 
teeth immornbly, and at the same time to separate the anterior teeth 
enough to permit the introduction of liquid food. These strips should 
also be softened, and, when placed between the teeth. the crowns of the 
molars are pressed into the rubber by the bandage. 'Yhen the fractme 
is through the molar region, the strip on the broken side is placed on 
either side of the fracture. 

The most suitable apparattts is that of Prof. Hamilton, seen in Fig. 
354. It consists of a chin-and-head strap, made of strong, soft leather. 
This piece, where it passes under the chin, is shaped so that while it may 

not c'rnse uncomfortable pressme at rhe 
base of the tongne, it is wide eno\1gh, as it 
passes up on to the eide of the fare, to in
elude the angle of the jaw in its support. 
From this point it is gmclually narrowed. 
until at the temple it is an inch in width, 
and the same where it is buckled at the 
fronto-parietal suture. .\ piece of cloth, 
fashioned so as to fit like a cup orer the 
chin, is Rewed on to this. A second strip 
is bnckled aronnd the head, across the fore· 
head and beneath the occipnt, ancl from 

( 
this point an antero-po•terior strap passes 
forwnnl to the maxillary piece, to which il 
is attached at the fronto-parieta l junction. 
By shortening or elongating this strap the 

direction of the pl'essnre on the jaw can be changed, while it pre,·ents 
the maxillary strip from pulling forward . .\piece of soft lint or cotton 
should be placed under each buckle. If, after the apparatus is applied. 
the teeth fit so close]~· together that it is impossible to introduce liquid 
nonrishnwnt, inter-dental splints of gutta-percha should be emplo)·e<l. 
ID some instances it will be necessary to unite the fragments by silrer· 
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wire sutures. The sutures usually require to be remo,·ed after union is 
secured. 

A patient with a fractured jaw should not be allowed to talk, and, 
when in bed, should be required to rest iu the dorsal decubitus, so as not 
to press laterally upon the injured bone. 

The prognosis is usually favorable. Fixation by ossification occurs 
in from two to fhe weeks. Iu some cases later, while iu a small number, 
in which proper treatment has been delayed, or the character of the 
injury severe, or the condition of repair in the patient unfavorable, 
union is delayed or fails utterly. In instances of delayed union tixation 
should be faithf"ully tried. If this fails, aml the function of the jaw is 
seriously impaired, the point of fracture should be exposed by incision, 
the broken edges scraped, one or two holes drilled through each frag
ment, one fourth of an inch from the edges, and fixation secured by 
means of silver wfres. 

Fracttll'e of the cartilages of the larynx is of rare occurrence. Sim
ple fracture heals without retenti,·e apparatus, quiet being the chief indi
cation. The prognosis is grave in proportion to the clanger of asphyxia 
from inflammatory swelling or emphysema. "'hen the force has been 
great, and the comminution extenshe, death may occur from shock or 
other complication before asphyxia from occlusion of the trachea super
,·enes. \\'hen this last clanger is threatened, tracheotomy should be per
formed early. 

When the os liyoides is broken, the fragment, if displaced or clrh·en 
through the soft tissues, may be brought into position by introducing 
one tinger into the mouth and pressing with 
the other hantl from without. It is scarcely 
possible to rrtain the ends in apposition, 
and fibrous union is apt to occ11r. The ac
cideut is rare, is not dangerous, and the 
prognosis consequently favorable. 

Cla~ide. -Tbe chwicle is, next to the 
radius, more frequently the seat of fracture 
than any other bone. In children the frac
ture is rarely complete, and consequently 
o,·erlapping is not met with, as is the rule 
in adnlts. The break occurs, in a large 
majotity of instances, in thP middle third, 
i. e., in that portion of the bonP between 
the attachments of the trapezius and sterno
mastoid musrles. This fract11re may be 
caused by clil'ert violence, or by indirect 
force, as a fall upon the sho11 lcler or the 
extended arm. 

The chnracter of the displacement is 
F10. 355.-tFrom Gray.) 

shown in Pig. 355. The inner fragment is held in position by the mas
toicleus muscle, and is prevented from being carried upward by the costo
clavicular ligament. The weight of the arm and shoulder drags the 

2G 
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outer fragment downwal"d, while tbe contractions of the pectoralis major, 
latissimus dorsi, and subclavius muscles carry it toward the middle line 
of the body, beneath tbe inner fragment. In rare instances the displace-

Fw.3Jli.-Thcfir~t trip. 

ment is tbe reverse. 
The diagnosis rests upon loss of 

function, pain at the seat of lesion, 
possibly crepitns, loss of symmetry, 
shortening, and recognition of dis
placement by palpation. 

The prognosis is good as to resto
ration of function, although in com
plete fracture, ovel"lapping and acer
tain amount of permanent deformity 
and shortening are almost inevitable. 

Treatment.-In complete fracture 
overlapping of the fragments may 
be corrected, and the ends brought 
into apposition, by first carrying the 
arm and shonlcler backward, and 
then elevating the shoulder. This is 

the principle invoh·ed in Prof. Sayre's excellent method of treating this 
lesion, which is as follows: Cut two strips of strong adhesh·e plaster 
(moleskin is preferable) about three inches wide aud several feet in 
length. Just above the elbow of the arm on the injured side, one strip, 

Fio.358.-Back \"icw. 

with adhesh·e smface nearest the bod~· , is passed around the arm and 
secured with a safet~· pin. so tliat it will not ronstl"irt the member (Fiir. 
356). The hand is 1ww laid over the middle of the sternum, the shoulder 
elevated, and the elbow carried well backward h~' an assistant, while the 
operator carries the pla,ter directl.I" around the body by the bark, fa•ten
ing it snugly to the integument. The second strip is split near its mid-
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die for about three inches, for the accommodation of the elbow, and is 
applied along the forearm and OYer the shoulder of tlie sound &ide, and 
obliquely around the back to the same point (Figs. 357, 338). A wad of 
absorbent cotton should be placed in the axilla of the affected side, and 
between the hand and the sternum. The plasters should be stitched 
or fastened securely with safety pins. 

A convenient and effective ready method is that of Prof. Moore, of 
Rochester. A strip of sheeting, eight inches in width and three yards 
long, is held near its center across the palm of the operator, who, for 
the Jett clavicle, grasps the elbow of this sicle from behind. That end 
of the strip which is next the patient's body is passed between the arm 

Fi o.359_-~l oorc's method. 

and chest, then up in front of ancl over the clavicle of the injnred side, 
obliquely across the baek, under the opposite axilla, thence across the 
right clavirle, and ornr this to the back. 

The opposite encl is passed to the front of the arm at tl1e elbow, be
tween the first strip and the arm, and is tlien carried around the back. 
An a"i~tant now carries the elbow backward and upward, and, \Yhile 
hel<l in this position, the bandage is tied, sewed, or pinned. A sling 
to support the forearm is aclderl. This is practically a fignre-of-8 
bandage around t11c elbo" of the broken side and the shonlder of the 
Rnnncl side. The hnncl is carried across the chest, slightly elevated, and 
i• helrl in a sling. Safety pins are inserted at the points of crossing 
(Fks. 3.i9, 860). 

ln incomplete frncturP, and in children, esperiallr clnring the summer 
months, when the p1"ster tendq to produce irritation of the skin, \ el
peau's method is preferable. (See Dislocations.) 

An)' form or arparatus should be \\"Ol"n at least four weeks. 
The scapula is almost always broken by direct violence. It is 



364 A TEXT-BOOK ON SURGERY. 

thongbt to hare been fractured in a few instances by muscular action 
alone. 

A.cromion Process.-The acrornion process is usually broken by a 
fall on the shoulder or a blow received from abo,·e. The fracture may 
occur anterior to, through, or behind the acromio-cla,·icular articulation. 
The diagnosis is evident from crepitus, preternatural mobility, and de. 
pression of the outer end of the clavicle. The treatment is to bend the 
forearm at a rig ht angle to the arm, and throw a roller under the forearm, 
at the elbow, and over the clavicle and shoulder of the affected side, fix. 
ing the head of tlie humerus in the upper part of the shoulder joint and 
lifting the acromion into its place. 

Coracoicl Process.- \\'hen this process is broken the tendency to dis. 
placement is downward, owing to the action of the pectoralis minor, 
coraco-brachialis, and short head of the biceps. Unless the fracture is 
anterior to the attachments of tbe coraco-clavicular ligaments, or unless 
these have been detached, the displacement can only be limited. 

Treatment.-Place the hand of the injured side on the opposite shoul
der, and apply Yelpeau's bandage as for fracture of the clavicle. The 
prognosi s ~s good, aithough fibrous union is the rule. 

Fracture of the glenoid process-th~t is, through that portion of the 
scapnla between the glenoid fossa and the anterior portion of the base 
of the coracoicl process -has not yet been notecl. Several instances are 
recorrled, however, of fracture which, while ankrior to the base of the 
acromion, incluJed the base of the coracoid process. 

Treatment.-Flex the forearm at right angles to the arm, and carry 
it across the chest, leaving the hnmerns parallel with the axis of the 
bocl y. Lift the humerus directly upward against the coraco-acromial 
ligament, place a pad in the axilla, and carry a roller around ancl under 
the fornai·m, at the elbow, ancl over the shoulder of the same side. 
Every other tnrn should be carried horizontally around the body. By 
this means the heacl of the hnmerns keeps the fragment in position. 

Fractnre of the spine oi the scapula is rare, bm below this it is of 
more frequent occnrrence. Yelpeau's bandage, or any method which 
will gi,·e the minimum of discomfort and the grea test degree of rest, will 
be most successful. 

J£uments.-l<'ractnre of the humerus ocrn1·s most freo nentlY in its 
lower third, while the proportion of fractures in the middle and upper 
thirds is about eqnal. 

In the upper third thi s bone may be broken through tlie anatomical 
neck; just below this line, through the tuherosities; immediately bel ow 
the tuberosities (the snrgical neck); or through the slia.[t. It may also 
be fractured longitudinally, with sepamtion of the tnberosilies. 

Fracture of the anatomical neek, or intra-capsular fracture, is rare. 
It is cansed by a blow or fall clirertl v on the shoulder. 

Diagnosis.-There may be crepitns. If the shoulder is fixed and the 
humerus grasped below and up to the tnberosiries, and crepitus is felt 
by moving the head against the glenoicl cavity, the character of the 
injury 1s ev ident. If impaction into the shaft has occurre<l, crepitns 
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will be absent, bnt shortening will be ascertained by careful measure
ment. 

Bony union after intra-capsular fracture is rare, unless impaction has 
occurred. Osteo-arthritis may result, rendering exsection of the joint 
necessary. 

Fracture tllrouglt tlle tuberosities occurs also from direct Yiolence. 
The symptoms closply resemble those of the mriety just described. The 
p1·ognosis is more fav0rable, since bony union is the rule. Prognosis as 
to freedom of motion should be guarded, since exostosis may result to 
such an extent as to interfere with the usefulness of the arm. 

Fracture tkro1tglt tlte surgical neck is of fat· more frequent occurrence 
than the intra- or extra-capsular fractures at the anatomical neck. It 
may result from direct violence, although not 
infrequently a fall upon the hand or elbow may 
produce it. The bases of the tuberosities are 
rarely involved in fracturn of the neck in adults 
-except in the young, when separation at the 
epiphysis may occur. In the middle aged and 
olcl the point of fracture is usually about one 
inch below the tu berosities. 

Displacement may occur in any direction, 
although as a rule it is not extreme. The tend
ency of the lowPr fragment is to be drnwn up
ward by the deltoid and triceps, inward by the 
pectoralis major and latissimus dorsi, and up
ward and inward by the short head of the biceps 
and the comco-brnchialis (Fig. 361). 

Longitudinal Fracture.- This form of frar
ture, though rare, occurs from direct injury. 
The split usually runs through the heacl of the 
h11merns and a]ong the bkipital groove, resulting in a separat ion of the 
~reater tnherosity from the shaft. The bone will be found to be flattened 
and wider than nOl'mal, while a deep groom marks the line of clea,·age. 
The prognosis is nnfarnrable as to restoration or functi on. 

Dijfcrcnliril Dia,r1nosis.-In dislocation of the sh oulder joint there 
is alwa)·s abnormal immobility ; the muscles of the shoulcler and arm 
are- rigicl ; a. measurement o\·er th e arromion and around through the 
axilla will be at least one inrh greater than on the non-dislocated side; 
the head of the bone will be felt out of its normal position; if the hand 
of the affected side is laid upon the opposite shoulder, the elbow can not 
be macl e to touch the ehest wall. 

Infracture without impaction, crepitus anrl sh or tening; more or less 
pain on motion; mobility free; the circumference not incl'eased; the 
head of Lhe bone in position ; with the hancl of the aifrcted side upon 
the opposite shouldel' the elbow drops to the chest. " Tith impaction, 
all of these symptoms except crepitus. 

Trealment. - Re<111ction of displacement is 11 snall .1· affected by exten
sion from the Uexed fol'earm, the shoulder being fixed hy traction in t be 
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opposite arm, or by a sheet carried around the body, just under the 

axilla. In the first manccune it i s u sually best to holil the arm at right 

angles to the body, and, continuing the extension, to bring it down par

allel with the chest, in which position it is to be fixed. 'l'o this is added 

direct manipulation of the fragments. The choice of dressings may be 

made between plaster of Paris aud a cup-shaped splint of gutta-percha, 

sole leather, or bookbinder's board. Properly adjusted, either of these 

materials will suffice. 
In the treatment of fractures in general, with the exceptiou of cer

tain fractures which will be separately cousiderecl, plaster-of-Paris immo

bilizatiou gives the greatest satisfaction. After the bones have been 

placed in appositiou, and while exteusiou aud connter-extensiou are 

being made, a cauton-tlaunel roller, or an ordinary mu slin bandage, 

sho111cl be applied over a single layer of cotton batting, which is placed 

next the skin. Compression of this bandage, and of th e plaster-of-Paris 

bandage which is to follow, should be snng, yet not very tight. The 

tendency of the tissues under the bandage is to become smaller, and it 

will be found, within a few clays after application of the plaster of Paris, 

that this will appPar loose, even when it has been tightly applied. The 

danger of swelling as a complication of ordinary fractures does not con

tra-indicate the use of gypsum. It may be applied immediately upon 

receipt of the injury, and it is not necessa ry or acldsable to wait to see 

how much swelling is going to occur in the limb. If the proper preca u

tions are carried out, no harm will ensue. It has been my J1ractice, 

almost without exception, in fractnres of the humems or lower portion of 

the thigh or of th e leg an <l back, to apply the plaster at oncP. As soon ns 

it sets, I immediately spilt it from one end to the other clown to the 

flannel bandage which envelops the cotton batting and the limb. As the 

plaste1· is accurately applied, and is stiff, no displacement of the frag

ments can occur ; and should swelling tak e place in the absence of the 

surgeon, it is a simple matter for any one to insert a pair of scissors 

and di\'ide the flan nel bandage which a lone constricts the limb. In this 

way no amount of swelling can prod nee gangrene. The plaster-of

Paris dressing should be one eighth of an inch thick, or more. The 

limb should be held in perfect apposition b,1' extension and counter-ex

tension until the plaster hardens. Tl1is dressing is usnall)' le ft on from 

four to six weeks, and longer in 01<1 persons. \Vhen the limb atro

phies to such an extent that the dressing becomes loosened, a strip, half 

au inch wide or mol'e, ancl for the Pntire length of the dressing, may be 

remo1·ecl from the plaster dressing, and the whole more tightly adjusted 

by an ordinary roller outside. 

If a shonhler cap is to be applied, a pattern is first made h)' cuttin.!! 

a piece of paper to fit over the s ho11ld e1· and clown the arm. I t should 

be la1·ge enough to spreatl over a part of the scapubr and pectoral region 

a nd to embrace two th irds of the circumference of the arm. The paste

board, g utta-percha, or leather is cut to correspond to this, an<l is im

mersed in hot water until it is soft and pliable, wl1en it is lined with a 

th in ln yer of absorbent cotton and molded ornr the arm and shoulder, 
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where it is secured by a roller, applied as abo,·e. The inner side of the 
arm is protected by cotton or cloth. The forearm and hand should be 
bandaged and held in front of the ensiform cartilage by means of a 
sling. H the dressing becomes loose, an additional roller should be 
applied. Any dressing for this fracture should be worn continuously 
for at least four weeks. In order to prevent contraction of the biceps, 
it will be achisable to fully extend the forearm e"ery two or three days. 

Fracture of the shaft of the humerus near the head of this bone is, 
in a certain proportion of cases, complicated with dislocation. It is be
lieved to occur as a result of falling upon the hand or forearm while the 
arm is in abduction. I ha,·e met with two instances in which this oc
curred, and iu both cases tbe patients had fall en with great violence upon 
the injured side. The fracture usually occurs at the surgical neck. The 
first case was in the practice of Dr. Charles l\IcBurney, cluring his tempo· 
rary absence. The patient, a headly built man, was thrown from his car
riage. Under an anresthetic it was discovered that fra cture existed at the 
surgical neck, with dislocation of the head of the humerns beneath the 
coracoid process. Fourteen days after the accident Dr. 111cBurney oper
ated upon the patient by an original method, which was eminently suc
cessful. Au incision was made on the outer aspect of the upper frag
ment, a good-sized bole drilled in this, and a stout, blunt hook inserted , 
strong traction being made upon the upper fragmen t in the Jll'OJJer direc
tion; the arm and forearm were carried up nearly at a rig ht angle to the 
body, ancl with the book inserted in the bone and the fingers on tbe 
humerus Yigorous traction was made. The effort req uiretl was very con
sidemh1e, but no change of direction was needed, reduction being accom
plished at the first attempt. The fracturecl smfaces were then brought 
into apposition, but not wired, au aseptic dressing applied, sterile gauze 
and pluster of Paris over all. 

The second case came under my care at the P olyclinic Hospital. The 
patient was a woman, forty-se,·en years of age, who statecl that she had 
had a fall two weeks previously, and had been unabl e to use her arm 
since the accident. A diagnosis was made of dislocation of the right 
shoulder, with fracture of the bnmerus at the su1-gical neck. I proceeded 
to carry out the operation snggested by Dr. lllcBnrney, fo llowing exactly 
the same method an<l u•ing his instrument, but no amount of force I 
could apply in any direction would carry the displaced head in to the 
glenoid fossa or the capsnle. The head of the hone was immornbly 
fixed. and I was compelled to exsect the upper fragment. I learnecl later 
that this patient had had au accident of a like character one year before, 
ancl that the clislocation I was dealing with wa s au ancient one; the last 
n!'rirlent evidently had fractured the hone which had been clislocatecl in 
the first. 

Fmd11res of tlie shqft of the humeni•, although chiefl.1· caused by 
direct >iolence, are not infrequently the resul t of a foll on the hand or 
elbow, and mn~', in rare instances, be caused by muscular action alone. 
The di splacement, which is usually not marked. will in great part be de
termined by the direction of the line of fracture. If the break i above 



368 A TEXT-BOOK ON SURGERY. 

the insertion of the deltoid, while the lower fragment is drawn upward 
by the deltoid and the long muscles extending from the scapula to the 
elbow, the upper fragment is apt to be 
1lrawn toward the thorax by the pec
toralis major and minor and latissirn us 
dor i muscles (Pig. 361). If the break 
is below the deltoid tubercle, the dis
placement and overlapping will, in gen
eral, follow the obliquity of the fo1c
ture. The lower fragment is apt to be 
drawn behind the upper longer piece. 

A not infrequent complication of 
fractures of the shaft of the humerus 
is the injury to one or more of the 
ner..-es which are in intimate relation to 
the bone. The rnusculo-spiral nern; is 
most freqnently involved. A number 
of instances ham come under my obser
vation in which paralysis of the exten · 
sor muscles (wrist drop) has followed 
injury tO this nerve by fragments Of .FIG. 362.-Apparntus for fracture of the hu-
bone at the time of fracture, or by (~~f;~~ 1~~111:il~l)int 3 bo,·c the condyle:;. 

pressure of the callus which is throw-n 
out. If a nen·e has been injured at the time of fracture-that is, if 
paralysis be present-it would be addsable to cut down upon the seat 
of fracture and determine "·hether the nerve has been sufficiently in
jured to demand suture. In two instances 1 have liad to cnt down and 

chisel away the callus around the nerve, in 
one case making a section of the nene with 
resutnrf'. 

The treatment is practicnlly the same as 
that just gb·en. If tlie cup-shaped splint is 
used it should be made longer, and an extra 
short. narrow, internal splint may be added 
(Pig. 362). The plaster-of-Paris dressing is to 
be preferred. 

Fracture at the condyloid extremity of the 
humerus may be divided into: 1, transreree 
fracture above the conc1yles, caused by do
lence applied to the elbow; 2, epiphyseal sep
aration (on a plnne lower than the above); 3, 
tl':lns1·erse fracture, with a longitudinal split 
into the joint (inter-condyloid); 4, frncture of 
the external cond yle ; 5, of the internal con
dyle; 6, of the e;_,ternal epicondyle; 7, the 
internal epiconcl~·le. 

In transrerse fracture above the ronclyles the obliquity is usually 
from behind forward ancl downward (Fig. 363), the inferior short frag· 
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mPnt being carried up behincl the longer. \\'hen the lower fragment is 
split into the joint, the displacement is the same. 

In epiphyseal separation the displacement is not great, unless the cap
sule is badly torn, as a result of extreme violence. 

The treatment of these varieties of fractures is the same-reduction 
bi- extension and counter-extension, holcliug the fragments as well in 
p~sition as possible, placing the forearm in supination at an angle of 90° 
with the humerus (right angle), and em·eloping the member with plaster 
of Paris from the axilla to the end of the metacarpus. Experience has 
taught that passive motion should not be attempted dnring the process 
o! repair, it being better to wait four or six weeks, until union has oc
curred, befo..e allowing motion. 

The internal condyle. is broken much more frequently than the exter
nal. It is more prominent, and, in the act of falling backward, the arms 
are thrown out from the body in such a manner that the inner contlyle 
first receives the force of the fall. The fracture may be confined to rhe 
tip (extra capsular), or it may include a portion of the internal epicon
dyle, and lead into the joint through the troch lPar smface. 

In treating fracture of the intemal conrlyle, the same angle is ad
l'isable, with the forearm so placed that the thumb is upwaJ'd (semi
pronation). 

Fracture of the external condyle is of rare orrurrence. The line of 
cle:irnge usually commences about the middle of the external condyloid 
ridge, and mns obliquely to the articular surface. in the grOO\'e between 
the radial eminence ancl the trochlear surface, or through the center of 
thi• smface. The diagnosis is determined by the crepitus, degree bi mo

bility of the fragment, ancl by the partial loss of 
fnnction of the extensor or f.lpxor muscles (as the 
outer or intemal condyle is affected). 

For the external con
clyle, plaster of Paris 
should be applied, as for 
fracture of the internal 
condyle, from the axilla 
to the metacarpus, with 
the forearm in supination. 

F10.Sli4.-Tioublecondvloiclor Separation of the epi-
;~1~1~~~icl~.t the hUmeru~. ~~~::,1e3sn~ oc~er~::~~c:~ 

especial mention. The indications for treatment are similar, and the 
prognosis more favorable than for ir'1-ctnre of the condyles. 

In all of these fractures at or near the elbow the snrgPon should pro
tect himself always by the most gtrnrdecl prognosis. On account of the 
formation o! callus, or even the slightest displacemPnt of the fragments, 
the articular surfaces ancl the relations \Ybich the rnrious bones at the 
elbow hear to each other are so changed that motion in this complex 
joint is more or less permanently impaired, and a perfect result is prac
t1cally impossible. I ha1·e seen n considerable number of cases in which 
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the eminentia capitata of the humerus, upon which the head of the 
radius articulates, has been broken loose, taking with it, as a rule, a 
part o! the external condyle, as the result o! a fall upon the ontstl'etched 
hand, the force applied to the band being imparted through the radius 
to the eininentia capitata. The callosities in these fractures are, as a 

rule, extensive and the deformity 
well mal'ked. The tel'm "gunstock 
fracture" has been applied to this 
injury. 

Forear1n - Ulna . - Fracture of 
the olecranon process t1s1rnlly occurs 
as a result of a fall on the elbow, 
when the forearm is in strong flex
iou. It is occasionally caused by 
contraction o! the tl'iceps. The line 
of fracture is most frequently at the 
epiphyseal junction. The displace
ment is upward, in the line of the 
triceps (Fig. 366). 

Fio. ~~~~~~i!11~1~1~!'~~;11~[0~1.ie (.\\~r i~;)nt in rrbe diagnosis may be determined 
by loss of function, Cl'epitus, which 

may be obtained when the fo!'eann is fully extended, or by appreciation 
of the separation of the two fragments . 

Treatment.-Extend the forearm to the fullest degree consistent with 
comfort. llfake a soft-board splint, two or three inches wide, and long 
enough to extend from within two 
inches of the cal'pus to the same ) V\A' 

~~~l~U~~t~~Ol~U tl:~tl~~ill:lde, C~~;re~ .. ____ I\.i....'<i ___ "" 
inches below tbe level of the line of Fw. 367.-1Jnmiltti1~~~\~~~~)on !<plint. (After 

fracture. Pad the splint with bat-
ting, making it twice as thick in the bend or the elhow as elsewhere, and 
wrap it with a roller. Lay the splint on the anterior surface of the arm 
and forearm, and secllre it near the ends by se•eral turns of the roller. 
Next, take a flannel bandage (on acrount of its elastirity), and, com

Fm .3G8.- 1Tumilton'!l dre!';~inaforfrn{'turu ofthc 
olccrnnou. (AftcrllnmillOn.) 

mencinp; below, corer 
the forearm and splint 
by circular turns until 
the notch is reached, 
at which moment the 
roller is canied well 
above the upper frag· 
ment, around the pos
terior aspect of the 

nrm. anrl down again, to be sernred in the notrh on the opposite side of 
the splint. This oblique turn is repeated until the fragments are in 
apposition, when the whole is secured by as many rirclllar turns as are 
needed (Fig. 368). Within a week the fracture shollld be inspected, by 
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remodng a portion of the dressing, and additional turns applied iC any 
separa tion bas occ llrred . After fi rn or six week s the splin t should be 
remor ed, and rareful passive motion made, whil e the fragmen ts are sup
ported by the operator. The union is apt to be liga mem ous. 

F racture of the coronoid p rocess is exceediug ly rare. The diagnosis 
is difficult-often impossible. If the lesion is strongly suspected, secure 
quiet by applying a splint in extreme fiexion . 

Fracture of the ulna, in ics shaft, occurs in the effort to ward off a 
blow. or as a resul t of a fall directly upon the bone. 

The diagnosis is usually not difficult, eve.n when displacement is slight. 
In suspected fracture of one of the bones of the forearm, if compression 
be made by g rasping both bones at a point remote from th e suspected 
break, and pain or abnormal mobility be caused at tha t p oint, th e diag
nosis of fracture is fairly clear. If crepitus is obtained, all doubt is dis
sipated. 

Displacement of the upper fragmeut is always sli f! ht. The lower may 
be drawn toward the radius by the pronator q uadrat us. The obliquity 
of the clea,·age, and the direction of the force which pruduced the lesion, 
will almost always determine th e displacement. 

Radius.-Fracture of the radius above tb e biripital tu berosity is one 
o! the rarest forms of injury, and, when JJresen t, is with great difficu lty 
recognized. Tbe cn nse is direct violence. Displaeemen t of the up per 
fragment will be slig ht. unless the fracture is complicated with a disloca 
tion at the radio.humeral joint. The action of tb e biceps will tend to 
draw tbe lower frag nw nt forward. The best position for trea tment is to 
ttex the forearm on th e arm, with the palm turned upward. ancl to apply 
an anterior splint, wider tban the arm, aud prol'ided with an interosse
ons pad. If the di splacement forward is extreme, a compress may be 
employed . 

Fracture of the radills between the bicipital tuberosity ancl the in 
sertion of th e prouator radii teres is also usuall y from a direct blow, 
although it may result from a fall 
on the hand, or from muscular ac-~·": 
tion.* While the obliquity of the ~ · 
line o! frac ture will in g reat part •, 
determine the di Rplacemen t, the • ~ · '"'"' '.°"' 

tendenci· i~ for th e lo \\'er frag men t ... .... ·····" . ..... ~. 
to be ea rned toward the ulna hy • ---=' _'"''"' 

the conjoined action of the prona- - -
tor qnacl ra tus ancl pronator radii F 10~/~1~~-;~1itJ.11;~c;~c :~\~J/:11~1 :s~~ '('~1;~~riG:~~~) ure 
teres mn Rcles, ll'hile the npper fra f!-
mi> nt is rotatecl out ward by the biceps. " ' hen the bone is brok en below 
this poin t the loll'er fra g men t tends towarrl the nlna. The upper may be 
held out by the bice ps, or ra rr ietl towa t·d t he ulna iI the pronator radii 
teres is rontmrted (Fig . 369). 

Trealmen l. - Tbe posi tion which renders the approximat ion of the 
fragments most easy is tha t of snµination ; bnt in this position th e two 

* Paclrnnl. in ..\i::hhursL's " EncyclovX"<lin,'' ml. h·. William Woo<l & Co. , Xew York. 
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bones are almost in apposition, and tbe danger of osseous union between 
them, with loss of lateral motion, is increased. For tbis reason it is safer 
to fix the limb halfway between snpination and pronation (with the 
tbumb pointing upward). (The application of the splint is the same as 
for fracture of both bones.) 

Fracture at tlie Carpal End of tlll' Radi11s.-Fracture through the 
cancellous expansion of the lower encl of the radius is the most frequent 
of all fractures; that of the clavicle next in order. The line of fracture 
is in genera l trans\'erse, and within one inch of the artirular surface, 
being usually nearer the anterior margiu of the articu lar surface, and 
running obliquely upward, on to the dorsal aspect of the bone, at a clis
tance varying from one fourth to one inch abO\•e the posterior lip. In 
very exceptional instances the posterior lip or rim is split off, the line of 
fractnre leading from the articular surface upward, on to the dorsal 
aspect of the bone (Barton's fracture) . The styloid process is also occa
sionally broken off, or, when the violence of the fall is great, the bone 
may be split in its long axis by the first impact of the carpus, and after
ward transYersely fractured by the forced extension and strain on the 
anterior ligaments. 

Though a fall on the back of the hand has been known to produce a 
trans,·erse fracture of the cancellous expansion of the carpal end of the 
radius in a few instances, in the vast majority of cases the force is first 
receiYed upon the palmar aspects of the fingers and tlie palm, with the 
hand in forced extension. 

The mechanism of this lesion is this: In the act of falling, the hand 
is thrown out, and the force of the fall is received first upon the palm, 
ancl ch iefly npon the anterior extremity of the metacm·pus, whence it is 
transmi ttecl backward to the carpus, and to the anterior radio-carpal 
ligaments. As the extension is continued, the strain on this ligament is 
increased, until the bone begins to yield on its anterior aspect, close to 

~ 
Fig. 370 Di.;plnccmcnt of frugmenh in C'ol\ci;'i; frncturc. (After Oruy.) 

and parallel \\'ith the rnclial attachment of the ligament, and, as the forre 
is continued, the line of fractnre tra,·els upward and back\\'ard. The 
same forre which produced the fracture by forcPil extension and impact 
of the body will, if continued, produre the usnal displacement, causing 
the lower frap;ment to ride back"·arrl upon the upper, and frequently 
causing impaction of the compact posterior rim of the 11pper, into the 
spongy substance of the lo\\'er fragment (li'ig. 870). With the upward 
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displacement of the lower fragm ent, the s trong fibrous band spread over 
the dorsum o[ the radius at its carpal extremity, the function of which 
is to hold the extensor 
temlons in p osition, is 
torn loosP, and frequent
ly raised hali an inch 
or more as it is contin
uous upward with the 
periostenm of the radius 
\Fig. 371). It is this 
band of fibrous tissue, 
together with the par

FIG. 371.-Collcs's fmcturc, P.howinl? the flbrou;i hund wh ich 
prcve1lt:irc:po,;ition. 

tial impaction of the fragments, which makes reduction difficult, and in 
some instances impossible, by direc t extension and cou nter-extension. 

Treatme11t.- \\-he11, after careful examination, there is found any 
degree of di splacement of the lower fragment, upward and backward 
upon tbe upper, proceed as follows: 

With the bark of the patient's hand turned upwa ril , the operator 
with one band grasp.· the forearm in such a way that, while the radius 
is firmly held, the thumb is immediately above the line of fracture. 
\Yitb the other, the hand of the patient is grasped so that his (the sur
geon's) thumb (or index finger, if preferred) pr·esses firmly upon the 
back of the lower fmgment. The hand is now ca 1Tied s trongly back 
coward the dorsal aspect of the radius (forced and ex treme extension), 
and while in thi s position the lower fragment becomes unlocked, ancl 
may be pushed into place l>y the thumb, while at the same time the 
band, under strong extension, is carried into the s traig ht position. If 
this manronvre fails it should be repea ted , ancl under ether if there is 
{!real pain or muscular resistance. Too nrnrh stress can not be laicl 
upon this. The cause of so much deformity after this accident is in 
many cases dne to imperfect reposition. If no displace ment exists, ex
tension or the employment of any force is contra -indicated . Surgery 
is indebted to Prof. L. E. Pilcher, of Brookl yn, for his contributions to 
this important subject. 

In man y instances, however, deformi t ~- will inevitably remain. The 
' hortening which may result from the accident, or, in the young, the 
injury to the epi physis, which may retard the g rowth of the bone in its 
long axis, causes a deflection of the hand to tire radi al side, and an ab
normal projection of the s tyloid process of the ulna. 'n1en, as in some 
Pxceptional ins tances, the mclio-ulnar 1iga ments al'e torn , and, as de
scribed by Prof. l\Ioore, of Rochester, the tendon of the Pxtensor ca rpi 
nlnaris is displaced, the tendency to deformity is eYen p;reater. ·when 
1iroper reduction is obtained, any dressing which k eeps the parts at rest 
will sec ure a good result. 

The diagnosis of Colles's fracture is not difficult. Th t> sih·er fork de· 
fnrmity which resnlts from the backward and upward tlisplnrement of 
the lower fragment, the hi story of the accident, and pain at the seat of 
rnjury point to the character of the fracture. Crepitus may not always 
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be elicited; the hand is directed toward the radial side, and the styloid 
process of the ulna is unusually prominent. After reduction has been 
accomplished, a most satisfactory dre.;sing is a snugly fitting gauntlet of 
plaster of Paris, extending from the metncarpo-phalangeal articulation 
to six inches above the wrist (Fig. 372). The patient should be adrised 
to mo,·e the fingers of the affected side a number of times daily, in order 
to pre,•ent adhesions of the tendons to their sheaths. If plaster of Paris 
is not at band, a padded posterior splint of light board or hea"y paste
board may be placed from the end of the metacarpal bones back near 
to t11A elbow, with a short anterior splint, extending halfway in the 
palm of the hand, snugly adjusted with a roller bandage or adhesi"e 
plaster. An extra wad of cotton placed between the splint and the dor
sum of the metacarpus fixes the hand in semi-Hexion, in whicli position 
the extensor tendons are kept tense and aid in preventing red is placement 
of the lower fragment. 

Fie;. 3'r2.-Pla:;tcr-of-Paris <lrc,.:;ing for Collcs's fracture. 

Fracture of the styloid process, and longitndinal fracture, should he 
treated by the g_vpsum dressing. 

In fractures of both bones of the forearm proceecl as follows: Prepare 
two splints of thin board, one, the posterior, to extend from within one 
inch of the ole<'ranon to the ends of the fingers ; the anterior to extend 
from the elbow to the carpus; both wider than the forearm at e\•ery 
point. Pad these wi1h some soft material, considerabl~· thicker in the 
center than elsewhere, to serve as an interosseous pad. "'rap each splint 
with a bandage to hold the padding in place. An assistant grasps the 
patient's hand and arm above the elbow, and, with the forearm at a ril(ht 
ani,le to the humerus, held in a position halfway between supination 
and pronation, makes steady extension, while the operator makes a care
ful reposition of the fragments_ Apply the splints so that the interosse
ous pads will pnsh the muscles clown and between the radius and ulna. 
Then fasten them by a bandage made tight enough to prernnt slipping. 
If, in the course of a few clays, the dressing becomes looseneu, it can he 
tightened by applying an additional roller. The forearm is carried in a 
sling. The treatment should be continued for about four weeks, when 
passive motion at the elbow, and supination and pronation, should he 
made, and the deessing readjusted for another week. This simple dress
ing is sufficient for all fractures of one or both bones of the forearm 
(excepting Colles's or Barton's). 
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Compound fractures of the bones of the forearm require fixation by 
this method, and the security oi open wounds, free drainage, and strict 
antisepsis. 

Gaipus-:Aietacarpus~Plialanges.-Fractures of the carpus occur 
from great and direct violence, being almost invariably compound. The 
treatment should be tixation, rest, and drainage under antiseptic precau
tions. 

The metacarpal bones may be broken by direct violence or by blows 
or falls on their distal ends. This fracture is not uncommon with boxers. 
I had under observation three brothers, professional pugilists, each of 
whom had a metacarpal fracture, and one of whom had also a fractnre of 
the radius, all received while sparring. In the young, in rare instances, 
separation may occur at the epiphyses, which are at the phalangeal ex
tremities of the metacarpal bones of the tingers, and at the carpal ex
tremity for that of the thumb. The fracture of a metacarpal bone, 
broken by indirect dolence, is usually situated in its miclclle. The acci
dent is recognized by pain, displacement, or crepitus. The treatment is 
rednction by extension and counter-extension, with direct manipulation 
ancl the application of an anterior splint, padded ancl arched so as to fill 
the concal'ity of the palrnar aspect of the bone, and to extend to the 
end of the linger. A posterior splint is also applied, both fastened by a 
roller. The clanger is from fixation of the extensor tendon as a result 
of inflammation. Passive motion of the finger e,·ery clay will prernnt 
this resnlt. In epiphyseal separation the treatment is the same but the 
p1ognosis is not so favorable. 

Fmctures of tlte Pltalanges.-In the treatment of fractures of these 
bones the same principles are involved as for the metacarpus. The chief 
precaution is to pre,·ent stiffening of the finger from adhesion of tbe 
tendons to their sheaths. Passive motion should be macle as early as the 
sixth clay. 

T/1e Sternum-Ribs- Yertebrm.-The sternum may be broken by 
direct or indirect violence. In recent cases reposition may be effected by 
pressure, or by lifting with an elerntor. In the treatment of these cases 
the most pe1·fect quiet should be enforced. 

Fracture of the ribs or of their cartilages may resnlt from (1) indirect 
riolence, as a blow upon the sternum; (2) from a clirect,injury; or(3) 
from muscular contraction. 

The longer ribs are most liable to fracture. "'hen the force is applied 
to the stemum, the break most frequently occurs at or just anterior to 
the middle of the bone. 

The displacement is usually slight. Hmmonhage from division of the 
intercostal \'essels is one of the immediate clangers, while localized inflam
mation of the parietal pleura is inevitable. The diagnosis will depend 
upon pain, elicited by pressure on the bone at a point remote from the 
lrncrure, and occasionally by a peculiar click or crepitus felt by the hand 
applied m·er the lesion during a full respiratory act. The respiratory 
morement is less free upon the affected side. 

Trealment.-Fixation of the chest wall, as far as is possible, is the 
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indication in treatment. To this end, the affected side should be shaved. 
and adhesi"e strips, cnt one inch and a half in width and long enough to 
reach from the sternum to the vertebral spines, are tightly applied, ex
tending far enough above and below the broken rib to CO\'er the three or 
four adjacent bones. The strips should orerlap abottt one half of their 
width. 

The body of a vertebra may be broken by indirect violence, as a fall 
from a height, the patient striking on the head, feet, or buttocks, or the 
bone may be crushed by extreme flexion or extension (occasionally due 
to muscular action), or by direct injur~·, with or without penetration. 
The character of the injury, the dbplacement of the spines, pain, and 
symptoms of pressure upon the cord or ner\'es will leail to a correct 
diagnosis. 

The treatment of fractures of the \'Prtebral column has attracted much 
attention within recent years. In 1806, before the Surgical Section of 
the American :Medical Association, I gave my personal experience in 
snrgery of the spinal cord, embracing a number of cases of fracture of 
the Yertebra \\ith compression, which had come under my obserration. 

~"-mong them was the case of G. \\'. 
"\'., male, thirty-one years of af(e 
(Fig. 373), who, April 19, 1888, while 
working at the bottom of an elevator 
shaft, was struck by the descending 
car on the head and shoulders and 
violently doubled over forward, re
sulting in fracture of the elerenth 

\ anil twelfth dorsal and first lumbar 
vertebrm. There was immediate par
aplegia, the bladder and rectum be
ing iuvoh·ed in the paralysis. For 
six months be remained helpless in 
bed without treatment. At the end 
of this timP I saw him. He was still 
suffering from paraplegia from the 
na,·el down, and coi:lrl not control 
his blaclcler, which orerfloweil unless 
he was catheterized, nor his bowels, 
which mo1·ed involuntarily. I treat-

Fw. a;3.- foct"'c ofthe , . .,tcbne. Case of eel him with forced exten.sion, usin~ 
G. w. '" a plaster-of-Paris apparatus which l 

c1eYised. and which he wore for more 
than a year. It consists of a zone or girth of plaster of Paris which, 
snugly applied, extends from the point of fracture up to the axilla, antl 
of a second zone, the upper margin of which is at the point of fracture 
and catches on the expansion of the hips below. Into these zones, at 
three different and equidistant points, are placed iron staples, worked 
into the platiter dressing. \Yhen the plaster hardens, extension bars art 
placed in the staples, and these by key and ratchet lengthened, tbu1 
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forciblv lifting the snperincumbent weight from the point of fracture. 
lie imiiroveil gradually under this treatment, and now, nearly ten years 
after the acciclent, is able to walk with the aid of a cane, but bas a 
shambling gait, has not recol'ered the funcLion of the blailder, anil is at 
times troubleil witb trophic sores OYe1 .. the sacrnm. 

There were two cases of fracture of the cervical i-erlebrm, in one of 
wbicb, as a result of a fall upon the back of tbe head, tlie fifth ce1Tical 
vertebra was crushed and the spinal cord clhidecl at this leYel. Paraly
sis from the level of the nipples clown immediately followed, and symp
toms of interference with the phrenic nerves. Four days afler the 
injury I removed the laminm and spines of the fourth, fifth, and sixth 
cerrical vertebrm. The fifth was fractured near the junction of the two 
!aminm with the bifurcatetl spine. One side of the fractured lamina 
had been dri1·en forcibly into the substance of the cord, crushing it 
completely, but \dthout penetrating the clura. Ot1 opening the latter, 
the cord was found to be pulpified, but there was no luemorrlrnge. The 
patient was not imprnvecl by the operation, and died eight clays later 
from respiratory failure, due to ascending degeneration of the cord, 
wbicb inrnlved the phrenic nPrrn. Hypostatic pneumonia de,·eloped. 

In the second case the serenth cerdcal was the seat of fracture. 
'!'be patient was admitted to Mount Sinai Hospital on October 9, 1895. 
'!'be arms were slightly irn•olvecl in the paralysis, which was complete 
from the lower portion of the scapula do\Yll. Ile was placed in bed on 
the back, and extension applied to the chin and counter-extension to the 
legs. Ifo was profoundly disturbed as to tPmperature, respiration, and 
1mlsc-to such ari extent that operation was nor deemed safe. 'l'he chart 
for October 12th, the third clay after acl mission, is as follows. The 
temperature was taken in the rectum: 

IT'"'""'""'" 
.. 96·0 

!):)·8 
9:J·O 
92-n 
90·8 
!)2·0" 
91·8 
9!·8° 
9!·8 
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!J::i·2 

12 
t 2 
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14 
9 

10 
9 
9 

20 
9 

10 

4~ 
44 
4G 
98 
4.j 
42 
36 
30 
;{Q 
3,j 

38 
43 

In this case the fracture was caused by a fall downstairs, striking on 
the sam1l region. On Octohe1· 20th, the temperature rose to 103°, respi
rntion 20, and pulse 55. The patient was lidng, seven months after 
the accident, with complete paroplegia ancl partial paralysis of both 
anns; there were at this date large bedsores over the sacrum, clue to 
trophic disturbance. 

Tn one case fracture was clue to a blow from a heavy stone, striking 
clirrctlr npon the spines of the tenth, ele,·enth, and twelfth dorsal ,-erte
hrre. Eight clays after the injury I remored the Jamin.re of these ver-

27 
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tebrre, the fragments of which hacl been drh·en upon the clura, crushing 
the cord without penetrating the clura mater. No h1cmorrhage outside 
01· insicle the dura. The third day after the injury the patient expressed 
his belief that there was an improvement of motion. This was only 
temporary, however, and now, nearly a year after the operation, he has 
complete pmaplegia and large trophic bedsores. 

In a second case, dne to direct violence, a pistol ball with fragments 
of bone were driven into and completely divided the cord at the level of 
the junction of the third and fourth dorsal vertebrro. Complete paraple
gia followed, and six months after the injury I removed the laminro of 
the third and fourth dorsal, together with a rim of lead adherent to 
these at the point of entrance. There was no improvement, and the 
patient died of general exhaustion eight months later. 

Inclnded in this list are two cases in which complete paraplegia 
resulted from a fall, with no evidence of fracture, as determined by 
careful examination, and later by operative interference and removal of 
the laminro of the vertebrre at the seat of arrest of function in the cord. 
In both instances the spinal cord was atrophied, having evidently under
gone degeneration. There was a thickening of the dma in each case 
(pachymeningitis hrnmorrhagica externa). Both cases perished ultimately 
from general exhaustion, and were cases in which, in all probability, 
hremorrhage occnrrecl ontsicle the dura from slight injury to the bodies of 
the vertebra~, compression of the corcl and its destruction being due to 
the hromorrhage, the clot ha;-ing ultimately been absorbed. 

In one cnse a young man, twenty-one years of age, was thrown from 
the cowcatcher of a locomotive; he was pickecl up unconscious. When 
consciousness was restored, it was found that be was paralyzed from the 
iliac spines clown, including the bladcler ancl rectnm. For seven months 
he was treatecl by rest in bed ancl a plaster-of-Paris jacket. Motion 
returned to a very slight dPgree. Se,·en months after the injury I re
moved the laminro of the last two dorsal and first lumbar vertebnc. As 
soon as he recovered from the anrosthetic it was noticed that there was 
immediate slight impro,·ement iu motion in the feet. This continued, 
ancl now, six years after the operation, he has fairly goocl use of the 
lowPr extremities, can flex and extend the legs ancl thighs, and walks 
about with a cmtch and canP. 

There were se1·eral other cases of fracture with complete destruction 
of the cord, some of which were operated upon, others in which opera
tion was not deemed acldsable. 

Of all the eight cases operatecl upon, only one died soon enough after 
the operation to suggest that this was a factor 'in the fatal result. If 
properly performed, it may be considered not a dangerous procedure, 
and, in my opinion. shonlcl be clone in all cases in whirh paraplegia, 
whether partial or complete, has followed the acriclent immediately or 
within a Iew hours, unless the injury has occurred so hig-h up that the 
profound disturbance of respiration aucl pulse contra-indicates inter
ference. 

One of the most encouraging cases is reportecl by Prof. R. B. 



FRACTURES. 379 

)f. Dawbarn, of New York, in which a girl fell from a height and was 
immeiliately paralyzed. Removal of the larninoo was done within fire 
hours of the accident. The cord was compressed by displaced bone, 
which was removed, the patient completely recoYering within a few 
months, with no evidence of paralysis. Had this patient not been oper
atecl upon, the cord would in all probability have undergone degener
ati1·e changes within a short period of time, ancl its function been per
manently impaired, ernn after compression was rnmoved. 

When complete parnplegia has existed for several months, owing 
to the hopeless condition of these cases, an exploratory operation is 
justifiable, in the hope of relie1•ing, if only to a slight extent, the pa
ralysis from compression. 

The prognosis is, howernr, unfavorable in the vast majority of cases, 
since the cord is evidently easily destroyed by compression from a frag
ment of bone which does not penetrate the dura. 

The method o( operating I employed in each case is as follows: 
\\'ith the patient in the prone position, reclining somewhat upon one 

side, in order to interfere as little as possible with the mo1·ements of 
respiration, au incision, the center of which is the seat of lesion, seven 
or eight inches in length, is made directly over the spines. Retraction 
should be made by strong hooks, which controls hrnmorrhage in good 
measure; the attachments of the muscles should be scraped from the 
bones in order to avoid wounding any vessels. In this way the lamiurn 
are finally exposed, divided with a small ron,qeur, and removed one 
after another until the dura is sufficiently exposed . After the wound 
is entirely dry, the dnra is opened by a sharp-pointed knife, cutting 
clown carefully in the middle line until there is an escape of a drop or 
more of clear cerebro-spinal fluid. Through this primary puncture a 
dull-pointed, grnovecl director should be inserted, and the dnra divided 
exactly in the middle line as far as necessary. "'hen the fluid escapes, 
the edges of the clnra can be held apart by mouse-tooth forceps and the 
cord inspected. If the latter is touched with the finger, it shoulcl be 
•ery lightly and carefnlly clone. A light, clull-pointecl probe shonld be 
passed up and down from the point of opening, to determine whether or 
not compression of the cord exists above or below. In one instance, 
following this preen n ti on, I found, as the probe was arrested by the pro
jecting bone, I was an inch below the real point of compression. The 
clura should be closed by fine interrupted catgut sutures, about 
three sixteenths of an inch apart, and the muscles of the two sides 
stitched together with strong catgnt sntures. Silkworm-gut sutures are 
used for the sldn wound. It is always wise to leave a twist of catgut 
projecting from the le1•el of the cltlra, and out at the inferior angle of the 
wound, as some oozing is apt to occur which, if not allowed to escape. 
ll"Ould exercise compression upon the cord. l\fost careful asepsis should 
be practiced. The patient should remain upon the back for the first 
week or ten clays after the operation. I usually dress the wound about 
the fourth or fifth clav. Patients seem to snffer no material incorn·en
ience from remol'al of the laminro of two or three ,·ertebrro. 
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\Vhen for any reasons operation is not performed, the patient should 
be pnt to bed and extension and counter-extension m:11le from the 
head and legs. Every care should be taken to prevent pressnre sores 
on the back, buttocks, anrl heels, and strirt aseptic care of the uretbm 
and bladder in drawing off tbe urine is essential. Later the extension 
bars, as just described, may be applied, or the Sayre jacket or Shaffer 
brace. 

Fracture of the articular processes is of less frequent occul'l'ence. 
This accident results from extreme extension (dorsal), or may occur from 
direct or indirect violence. 

\Vhen the spinous processes are broken, the lesion may occur near 
the extremity, but more frequently the laminated expansion is the seat 
of fracture. 

The inilications in all forms of injury to the vertebral column are to 
reliern pressnre upon the cord and nerves, and insure all possible fixa
tion. \Vhile, from the anatomical construction of the spinal column, 
extension is limited and difficult of accomplishment, yet it may be ob
tained in a sufficent degree to relieve the injured struetures from the 
greater part of the snperincumbent weight. \Vhen the bodies are injnred, 
dorsal extension throws, in part, the weight from the spongy bodies on 
to the compact processes. 

Fractures o[ the sacrum are rare, and, when occurring, are clue to 
direct violence by penetrating bodies, or to falls from such heights that 
other and serious complications render the prognosis grave. 

No treatment except enforr·ed quiet is called for primarily. "'hen 
ostitis and necrosis occur as a resnlt of comminntion, operative interfer
ence may be required. 

Fracture of the coccyx, with displacement forward, is not nncommon. 
The accident occurs from a fall or blow directly upon the tip of the spine. 
The symptoms are those of pressnre upon the rectum, causing difficult 
defecation, proctitis, and at times fissure or ulcer. Pain is always pres
ent, and is dne to inflammation as well as pressnre npon the fifth sacral 
and coccygeal nerves (coccygoclynia). The only treatment is removal of 
this bone, which is almost always followed by relief. 

The incision is made over the bone, in the posterior median line, the 
muscular attachment being cliddecl clo e to the bone. Care must be 
taken to avoid wounding the posterior plexus of ,-~inR, or the rectum. 

The wound should be thoroughly dried, closed with catgut sutures, 
and sealed with collodion to prevent infection. 

Os Innominatwn. - Though rarely fractured as compared with other 
portions of the skeleton, the ilinm, ischium, or pubes may be broken 
singly, or all may be involved in a common lesion at the acetabulum. 
The fr>rce causing the fractnre may be directly ap1;lied. or, less frequent!)', 
hr an indirect blow, as a fall on the foot or ~eat trochanter, in which the 
head of the femur may be driven into the acetabulum with such violence 
as to cause fracture. 

\\'hen the fracture is confine<l to the iliac crest the diagnosis will be 
determined by preternatural mobility, crepitus, and pain, in conjuncticn 
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with the hi story of th e case. ~When the bones of the deeper basin a re 
broken, digital exploration by the rectum or ''agina will be necessary. 

The treatment demands reposition and rest. \\rhen t he acetabulum 
is in\"olred, extension to th e foo t and leg (Buck 's method). with the foot 
o! the bed e levated, should be practiced. " ' hen possible, the bed should 
be so arranged tha t defecation may be accompli ·heel withou t lifting the 
pelvis. . \ modification of Crosby's fracture bed would ans"·er this pur
po~e well. FLxation of one or both thighs, including the pelds and lower 
portion of the abdomen and spine, coulcl be well effec ted by s urround
ing these parts with a plaster -of-Paris dressing . The prognosis will cle
peml, in great part, upon the extent of the injury sus tained by th e pelvic 
viscera. Rupture of the bladder or deep urethra may compli ca te frac
ture of the pubic bones. Incision and drainage is essential. In tra-peri
toneal rupture will require suture. 

Fractures of the f emur may be best s tudied in three g roups, ·d z. : (1) 
of the upper extremity (including the neck and trochanter) ; (2J of the 
shaft ; (3J of the lower or conclyloid extremity. 

l~mcture of the neck of the f emur may take place wholly within, 
partly within and partly without, or wholly orrtside of the capsule. This 
accident rarely occurs in the yotmg and middle-aged . It is a lesion of 
old age, and women suffer more than men. The anatomical ca use is 
chiefl y a ronclition of senile rarefaction, which begins usuall y about the 
fifti eth year.* It has been demonstrated that th e change in the relation 
of the axis of the neck to that of the shaft in the aged is not enough to 
account for th e grea ter p rnvalence of this accident in the old, nor is th el'e 
a markt'd d iminution of the animal constituents of bone a t this time of 
life. The rhange is one of senile atrophy. 

Fracture of the neck of the femur is usuall y cat1sec1 by force t ra ns
mitted from below u pwarcl, and along the shaft of the fe mur. In many 
instances the accident is trivial. The specimen shown in Figs. 374 and 
375 was taken from a patient who brok e he r· femur while in the act of 
kneelinl' in church. t It has been known to occur e,-en whil e turning 
01·er in bed. The line of fracture may be at an y part of the neck, and 
in exceptional cases is through the epi physis. \Yh en the fracture is 
near the trochanteric line, or when th ese tu be!'osities a re in volrncl, it is 
usually the result of direc t violence-tha t is, a fall or a blow upon 
the hip. 

The dia.'lnosis of fracture of the neck of th e femur may he cletel'mined 
hy the study of the hi story of th e symptoms. If, after a fa ll upon t he 
loot or knee, or dil'ertly upon the trocha nter , th ere res ults pain in the 
hip, eters io11 of th e foo t, loss of fu11ctio11 in the member, shorten ing, 
and rrepitus, fra cture at th e neck is probable. These symp toms a re, 
howerer, not always present. Pain is the most cons tant, eversion is the 

torI,~:~:'.:,\:~:~~£'.~:~::~::'.:~;~·~~c?i:: ~~~;::~;t·~~:~~:~:~:'.~:::~:~~:~~.I~~,,:;~,'0 ;;'.; ,~{,,:~.' '.,~:;; 
0••1·ou .. union. Pror. !-'. 11. Hamilton, to whom I :;howed the i:-pt:dmcn, cousidcred it ralhcr a 
cun<lition of senile 1~t1ophy. 
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rule, inversion the exception, in about the proportion of eight to one. 
The turning outward of the leg anrl foot is probably due to grarity, 
and when in,·ersion occurs it is due to a peculiarity in the locking or 

F10.3i4. fJG. 3i5. 

overlapping of the fragments. Loss of function is not always entire, for 
in some instances-and very probably in impacted fractures-the patient 
bas been known to walk a considerable distance upon the limb after the 

fracture. This is, how
ever, a rare occurrence. 

Shortening is deter
mined by comparafo·e 
measurement of the two 
sides, from the anterior 
superior spine of the ili
um to the inner malleo
lus. The internal mal
leoli should be made to 
toueh, and should be di
rectly in a line with the 
symphysis pubis, umbil
icus, and interclavicnlar 
notch . The encl of the 
tape should be held on 
the thumb nail, and 
pressed well into the 
notch, just under the 
anterior superior spine. 
It is then carried along 



FHACTUHER. 383 

the inner side of the thigh, knee, and leg, to the under edge of the 
inner malleolus. The degree of shortening will vary from one fo urth 
of an inch up to two or more inches. The occasional normal inequa li ty 
in the length of the two lower extremities should not be lost sight of. 
This varies from one eighth to, in some instances, as much as one inch 
an<l over. To determine that the shortening is between the trochanter 
and the acetabulum, appl y JV<'laton's test; a line drawn from the tu ber
osity of the ischium to the anterior superior spine of the ilium passes 
over the upper surface of the great trochanter. The distance the tip of 
the trocbanter ma y be above thi s line will give the degree uf shortening. 
Bryant's test is, with the patient resting upon the back , the legs pam llel 
and extended, to drop a line from the an terior superior spine and to 
measure the distance between this line, a t i ts nearest point to the tro· 
chanter and this tuberosit v. If the fracture is above the trochan ter the 
tuberosity will be fo und ,;earer the line than on the sound side. 

Crepitns can not always be ob tained . In the case of impaction it is 
not possible without the employment of force sufficient to unlock the 
fragments, and in many cases of fracture abo,·e .the trochauteric line, 
wi thout impaction, crepitns is not felt. Any u nnecessary ma ni pulation 
of the hip is contrary to the best rules of practice, and an ell'ol't to elicit 
crepi tus should, therefore, not be made. 

It is difficult, and a t times impossible, 
to determine at what particul ar portion of 
the neck the fracture has occurred. Prac
tically it makes little difference, as the 
treatment is the same. 

Trealment.-R est in the dorsal decu
bitns, with fixati on of the pelvis and the 
affec ted limb, are the immeclia t<' indica
tions. In the majority of cases pain is 
not present, and, sin re union is scarcely 
to be expected, the extrPmity may be held 
in proper position, and with the leas t dis
comfort, by sand bags placed on each side 
and pressed well u p to the inj nred mem
bel'. To secure more perfect fi xation, ex
tension in a limited degree may be desir-

able. To obtain thi s, p lace the patien t F oo. sn.- Fmt"" of tho "" ' of tho 
Upon U harcl mattress. If the bed i s too femur, wilh impaction. (Bigelow.) 

soft ancl yielding, place wide boards un-
derneath the top mattress in order to hold i t smooth and firm. E lernte 
the foot of the bedstead from six to ten inches, by placing the l egs at this 
encl npon blocks of wood or bricks. Cut two strips of strong ad hesive 
plastel' (Maw's moleskin is preferable) abou t two inches wide and long 
enough to extend from the hip to beyonc1 the sole. Lay one of these 
upon the innet· and oute l' surface of the thigh and leg, exactly opposite 
each other, and hold them in place by a well-adjusted roller. The 
st rips can be more nicely applied if they are partiall y divided with the 
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scissor8, in a direction upward aml i1rn·ard, at interrnls of about two 
inches. Six inches below the knee the bandage is interposed between 
the strips and the integument. In order to pre\'eut pressure upon the 
malleoli, a stick about six inches in length is placed between the ends of 
the a<lhesfre strips, and the extension weight is attached to this. It is 
intended by this method to make the traction from the femur and not 
from the leg. 

A piece of board prodded \\ith a pulley is next fastened to the foot of 
the bed, so that the tip of the pulley will be ou a level with the malleoli. 
The weight will vary from two or three up to eighteen pounds. A pound 
for every year of life up to eighteen is the rule; but this is too rnnch for 
fracture above the trochanter. About ten pounds is sufficient for all 
ordinary cases. Shot in a bag, or smoothing-irons, are usually employed 
for the extension weight, which is tied to the string (Fig. 3i8). The pa
tient's body sen•es as the counter-extending for·ce, the gravitation toward 
the head of the bed being about counteracted by the weight attached to 

F10. 378.-Combinntion of Buck's extension nnd llnmilton's long splint. 

the foot. Additional benefit and comfort ma~- be obtained by laying 
small, long hags, filled with sand, on either side of the thigh and leg. 
""hen the limb tends too strongly to outward rotation (or inrersion) 
this may be corrected by the sand bags. or by Prof. Hamilton's long 
splint, which is shown in Fig. 378, and which is tied by strips of bandage 
from the axilla to the ankle. 'l'he foregoing is practically Buck's ex
tension, to which may be added Hamilton's long splint. 

In some instances it may be found adrnntageous to use Yolkmann's 
sliding foot piece, seen in Fig. 379. This consists o( a posterior splint 
for the leg, to which is attached a foot piece hning the angle shown in 
the cut. This splint should be perforated for the heel, and rest npon two 
cross-bars of wood, which in turn slide up and down on a rectangulor 
frame. Vpon the upper edge of these pamllel bars a tongue is cut, ancl 
a corresponding notch or groore in the cross-bars. This apparatus is 
complicated and will rarely be needed. Buck's extension. with Ilamil-
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ton's long splint, or preferably the sand bags, will meet almost every re
quirement, and gil'e the g reatest sa tisfaction. 

In order to p1·e rent the bedclothing from coming in contact with 
the fractured limb, 
wire screens (Figs. 
3BO, 381) may be em
ployed. 

The most easily 
managed and sim
pl y conRtructecl ap
paratus for making 
the necessary exten
sion and counter-ex
tension, in appl ying 
the fixed d1·essing 
for fractures of the 
]ower extremity, is 
made as foll oll'S: 

In to each encl of 
a table, about li\'e 
ffe t long, two holes 

Fw.3T9.-Volkmnnn'sslidin_R"footpicce. 

are bored, and into these two perpendicul ar p ieces are titted. two feet 
Jong- and about two inclies in diameter, while a s trnng horizontal bar con· 

nec ts the tll'O upper ends. One of 
these uprights is smoo thed, rounded, 
aud padded, to p revent injury to the 
perinc-eurn . 

The foot of the injured side be
ing nicely bandaged, the patient is 
placed upon the table, astride the 
padded upright (Fig. 382), with the 
perinmum against it, and is suspend
ed by a stm p passed o,·er the hori
wntal bar and underneath the sa-
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covered with a dry roller, or a trousers' leg, or piece of soft blanket, 
and the plaster rollers applied. Accesso1·y splints of zinc, copper, 
tin, or hoop iron may be worked in with the plaster handages if 

desired. 
The prognosis in this class of cases should always be gnarded. 1.:se. 

ful limbs result in a large majority of cases, but the functwn of the hip 
is not often fully re
stored. 

Fracture of lite 
'l'rochanter.-Sepam
tion of the great tro
cbanter is a rare ac
cident. The canse is 
direct dolence. A di
agnosis must rest up· 
on independent mo
bility of the tube
rosity, with crepitus. 
Tbe treatment should 
be fixation, firm com
pression by bandages, 
and rest. 

Fracl11re tltrour;li tlze Trochanters.-Fractnre through the trochan
ters is also comparatively of rare occurrence. Tbe diagnosis may be 
determined by shortening, crepitus, pain, and loss of symmetry and 
function. A strong diagnostic feature is, that a portion of the trochan
ter may remain attached to the neck.~ 

Buck's extension with Hamilton's long splints will suffice for treat
ment in the majority of cases of this fracture. The plaster-of-Paris 
dressing may be used, but for its application amesthesia is necessary. 
The prognosis is more favorable as to restoration of function. Occa
sionally enormous exostosis occnrs after fracture at this locality. 

Fractures of /lze Slwft.-The shaft of the femnr is usually broken by 
direct violence, or indirectly by a force transmitted from below upward. 
In exceptional instances the fracture is caused h,· muscular contraction 
alone. The line of fracture is generally obliqne,"aucl the displacement 
is determined chietly by the direction of this line. In complete fracture 
overlappin1< is the rule. "'hen the break is in the npper portion the 
lower fragment is drawn up by the lou1< muscles extending from the 
pelvis to the neighborhood of the knee joint, aud, as shown in Fig. 383, 
the upper fragment is usually rotated outward by the external rotators, 
and tilted np ancl to the front by the psoas am1 \liarus. "'hen the frac
ture is near the knee joint the lower fragment is tilted backward by the 
action of the gastrocnemius, popliteus, and plantaris muscles. The 
upper fragment is acted upon in a milder degree by the same muscles 
that ransed its displacement in the higher fracture (Fig. 384). 

Fractures at the conclyles may include transverse fracture near the 

* Prof. JJ. A. Stimson, op cit. 



FR,\ CTURES. 387 

epiphyseal line, or through the epiphysis p roper ; trans,-erse fracture, 
with a split into the intercondyloid notch ; or one or the other condyles 
may alone be broken off. 

fe~~'~ei sd~~f~~~·:u~t: !~~\'.:~~ee. of ;11:~e:~~{~r~i :ll~~ / ' 
hility, crepitus, pain, and shortening will usuall y LJ' -
determine the chamctcr of the injury. -\\'hen the !'.-, 
joint is involved, in addition to the usual symp- -
tom s of fracture the knee becomes much swollen. 

Treat111 ent. - In the treatment of all fractures 
betwPen the trochanters and the knee :j oint the 
choice rests betweei1 the method by Buck 's exten
sion and the pla !er-of-Paris dressing. \Yhen the 
fractme i• below the middle of the thigh, the plas
ter-of-Paris dressing is to be preferred and may be 
applied without anrosthesia, prodded that by ex
tension the muscles yield and the fragments come 
in apposition. The bandages need not ex tend high
er than the le\'el of the perinreum, but should take 
in tbe foot. \Yben the knee joint is involved, pas
sive motion should be commenced on the sixth or 
eighth wPek, nod contimwd at interval s thereafte r. 
Whatever method is employed, immobilization at 

the seat of fracture should be 
maintained for five or six week s. 
In all fractures of the thigh, be
tween the ·middle of this bone 
and the neck , Buck 's extension 
will be fon nd most generally ap
plicabl e and satisfactory. 

In fracture of the femur in children, the plaster
of-P aris dressing is to be p referred. The reposition 
of the fral'ments shoul d be made under anrostbesia, 
and the parts immedia tely immobili zed. This class 
of pa tients a re not easil y controll ed and k ept quiet 
by the nse of the ordinary a ppa ra tus.* In one in
stance of fracture at the trochanters in a child just 
delh-ered, I placed the extremity in the position 
assumed in utero, the thigh fl exed on the abdomen, 
the leg fl pxecl on tbe thigh, enveloped the parts with 
fl annel bandages, a nd applied plaster-of-Paris rollers 
from the ankle to the axill re. The dressing was re
moved on the twenty-first day, and the cure was per

fect. There is no shortening or impairment of function, and the child, 
now ten years old , walks and runs with perfect motion. 

* In one in:stnn<.·e, in the case of a child three and a halt vears old, with a fracture nt the mid· 
dlt> of. the thigh. chloroform narcosis was obtained during n~turnl sleep, the c hild not becoming 
conscious while passing under the in fi ucnce of the an:c!::>Lhelic. 
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Patella.-Fracture of the patella is usually caused by violent con
traction of the quadriceps extensor muscle, or by a blow or fall upon 
this bone, or both of these factors may combine to cause this lesion. 
The line of clearnge is usually trans,·erse. and in the majority of in
stances just below the middle of the patella. It may be broken in an 
oblique or longitudinal direction. or in several directions at once-"slel
late fracture .. , 

"rhen muscular contraction is the chief or sole factor in this break. 
the line of cleavage is usually trans,·erse. Longitudinal and stellate 
fractures are the result of direct violence. Practure of the patella is 
usually complete, the separation of the fragments varying from a small 
fraction or an inch up to two or more inches. The separation is gener
ally more marked on the internal than the external border. In rare in
stances incomplete fracture may occur, the cartilage not giving way. 
Such cases are scarcely recognizable withot1t exploration, the few re-

. corded being seen post-mortem. Fracture of the patella is more frequent 
in men than in women, and occurs mostly in the decades 
from the twentieth to the fortieth years. 

The diagnosis may be made from loss of function, 
pain at the seat of injury, and separation of the frag
ments. Inability to extend the leg, or marked impair
ment of function, is always present. The limb may, 
however, be nsed to snpport the body if it is allowed 
to fnll into the straight position. One of my patients, 
with a separation of three fourths of an inch, walked, 
unaided, a quarter of a mile immediately after the acci
dent. Hiemorrhage between the fragments occurs in 
all cases, and therefore communicates with the svnovial 
membranes, which are interpo•ed between tbe p~ste1for 
snrface of the patella and the 11eneral cavity of the 
joint, aml, in cases where the separation is well marked 
(from half to one inch and o,·er), it is more tbau prob
able that the reflection of the synovial lining, from the 
lower anterior portion of the joint below the patella 

upward and forward to the front of the intercondyloid notch, is torn, 
and that whatever of extrarnsation occurs is into the general ca"ity of 
the joint. This occurred in the only knee 1 ha"e opened, immediately 
after this fracture. l\lore or le•s efl'nsiou into the joint follows in the 
majorit.v of cases. In longitndinal ancl stellate frartnres the separation 
is nsnally slii(ht. 

Trealment.-A patient with a broken knee-pan should be immediately 
put to bed, in the dorsal decubitns, the affected limb kept straight, and 
the foot and leg elevated on pillows. In case or swelling and intlamma
tion at the knee, rol<l cloths or the ice hag shonld be applied. The me
chanical treatment should commence at once. 

Ont a piece of strong adlwsive plaster (moleskin is preferable, or, if 
this can not be obtained, double the ordinat·y adhesive plaster) about 
ten inches in length and broad enough to cover the whole front of the 
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thigh above, fitting Rm1 gly above lhe upper limit of the patella. To the 
center of this stitch a s trnng piece of webbing abou t an inc h in widt h and 
5e,·eral inches in leng th ; a second piece of p laster, somewhat smaller 
than the first, is applied from the lower limit of the patella and extend· 
ing clown the leg eig ht or ten inches. To the center of t hi s, at the mid· 
die of the ligal!lentum patellce, a buckle correspond ing to the size of the 
tongue of webbing is stitched with silk thread. \Yi th the leg in exten· 
sion, these strips of adhesive plaster are baudaged snugly to the thigh ; 
by passing the tongue into the buckle ancl pulling upon it, the fragments 
are not only closely applied to each other but the webbing preYents the 
fragments from ti lting. The whole extremity from the per ina•um, in· 
rlll(ling the foot, is now invested with 
plaster of Paris, and a window is made 
orer the knee joint in front so that 
the fracture may be kept under ob. 
serrntion during treatment. Prom 
da)' to day the s traps may be tight· 
ened as the condition of the patient 
may demand (Fig. 380). Should the 
cast become loosened by shrinkage of 
the limb, a strip of sufficien t wid th 
should be cut out in front for the 
whole leng th of the cast, and an or· 
dinary roll er bandage n pplied to make 
it fit more snugly. In thi s way the 
action of the quadriceps extensor is 
temporaril y paralyzed. In fi ve or six 
clays the patient may move about care· 
fully on crutches, and a fter he be
comes accustomed to the use of these 
he ca n wa lk about and a ttend to bnsi· 
ness without clanger to the lim b. This 
dressing shonlcl remain undis turbed 
for from eig-ht to ten week s, at the 
end of which time it should be re· 
mo,·ed, and while the fragments are 
held closely in apposition by the 
hand o.£ the surgeon, passive motion Fw. 386.-Fructurc of the pntclla. 

is mncl e fl exing the leg, not far ther 
than twenty. fi ve <l egrees from the anterior plnne of the thigh. A light er 
plnster dressing is then a pplied, and the pa ti ent ca n go another month 
withont its removal, when the sa me passhe motion is repea led, anc1 this 
should he continued for as mu r·h as six months from the elate of injur.1-. 
After thi R time a l)08teri or splin t of lig ht anrl strong shellar boa rd may 
he nppliec1 in the morning and remo,·ecl upon going to becl, the patient 
i<oing nbout with the nid of a cane. The atrophy of the muscles of the 
thigh and leg shou ld excite no concern. In fort, the serurit)' of firm 
ligamentous union depends in good par t upon lhi" mnsrular atrophy. 
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The functions of the muscles and of the joint are fully re-establi heel as 
soon as the apparatus is left aside and the patient begins to use the limb. 
The essential point in the treatment of fracture of the patella is to pre
vent stretching of the filaments of the ligament or fibrous tissue which 
is to hold the pieces together, and if this is properly attended to, a union 
will be obtained of such character that the functions of the leg will be 
practically restored . The failures which have occurred in the treatment 
of these injuries ha»e been due chielly to lack of appreciation of this fact. 
I have treated a good number of cases of fracture of the patella, and by 
this rigorous method have never failed to restore the usefulness of the 
limb. 

Instead of the shellac splint I have in a number of instances bad 
prepared a legging made of light steel bars, worked in with strips of 
bandage soaked in glue. These are fitted to a plaster cast of the limb, 
then cut down on one side and corset hooks attached, so that it mav 
be laced on by the patient. · 

In an emergency, when this apparatus can not be obtained, the method 
employed by the late Frank H. Hamilton should be employed. It is as 
follows: 

A posterior splint is made to extend from near the heel to the gluteal 
fold. Shellac board is best suited for this purpose, but sole leather, 
gutta-percha, or a piece of plank will suffice, if these lighter articles can 
not be obtained. If either of the first three articles is employed, the piece 
should be rut wide enough to envelop from oue half to two thirds of the 
circumference of the limb. Three inches above and below the center of 
the knee joint a tongue, one inch wide and two inches long, should be cut, 
and turned out so that the attached end is nearest the joint. This splint 
is dipped in warm water nntil soft enough to be molded to the part, when 
it is lined with a sheet of absorbent cotton and applied on the posterior 
aspect of the limb. The cotton or padding material should be consider
ably thicker opposite the popliteal space, in order to prevent complete 
extension of the leg. Securn the upper and lower ends by turns of the 
roller thro\\ n around the thigh and leg, and next begin the oblique 

or approximating turns by 
carrying a flannel bandage 
around the IP/!, so that it 
catches behind the lower 
tongue, whence it is carried 
obliquely upward above the 
upper fragment, across the 
q uacl riceps, and baek to the 
starting point. This is con-

F10. 387.- llamilton's Tfi~~1~m~,~~) frncturc of the putc\ln. tinned until the upper frng· 
ment is brought into appo

sition with the lower. For the lower fragment the bandage is made to 
catch behind the upper tongue upon the splint. When the fragments 
are approximated the entire limb is hwested by the roller. 

After the dressing is applied the same position is maintained for two 
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weeks. The portion of the bandage immediately over the fracture should 
be opened on I he fifth or sixth day, and a careful inspection made, in 
order to determine whether the roller has slipped and re-separation oc
curred. If the bandage is at all loose it should be tightened, but ne,·er 
drall'll so tightly that it produces any discomfort. 

This inspection should be repeated every fi,-e or six clays, but the 
splint is nerer taken off until the eighth week, when passive motion at 
the knee joint should be made. 

The after-treatment is the same as just gh'en. 
When such satisfactory resL1lts can be obtained by the conservative 

methods ju t cletailecl, it does not seem to me advisable to perform the 
operation o[ wiring the fragments together, an operation, no matter how 
skillfully clone, not free from clanger to the hltegrity of the joint or limb, 
and, in rnrn instances, to the life of the patient. Cases are on record in 
which amputation was necessary ancl death followed this operation. 

I have had nncler observation at one time three cases in which the 
ligamentous union was so firm that a refracture of the upper fragment 
took place before the fibrous union would gi,-e way. 

In certain cases of wide separation ancl loss of function, ancl in all 
cases of open wound in which infection bas occurred, the operation of 
wiring is justifiable. It is performed as follows: 

Under strict asepsis, an incision is made across the joint opening 
between the fragments, and al l clots remo,·ed, with any soft tissues which 
may have intel'l·enecl. The fragments are then drilled fo1· a single or 
double set of wires, as may be determinecl upon. The clrill holes enter 
ohliquely through the fragments half an inch from the margin and come 
ont upon the broken snrface about one eighth of an inch in front of the 
synovial surface. All fluid is now removed by gauze sponges, tl1e wire 
is twisted, ancl the fragments brought together. The drills invented by 
Prof. " Tilliam F. Fluhrer, of New York, will be found very useful in 
this operation. The wonncl should be closed with catgut sutures and 
sealed without drainage. It is sometimes necessary, when this opera
tion is done for the relief of old cases with wide separation, to divide 
the insertion of the quadriceps extensor muscle from abo,·e, in order to 
bring the fragment down. A straight splint or plaster-of-Paris cast is 
applied to hold the extremity immo,·able. After eight weeks the 
patient is allowed to mo,'e about, ancl passi re mqtion shonlcl be made. 

Many cases of wide separation, however, retain the function of the 
limb in a remarkable degree. In a case occurring in my practice, from 
whirh the two accompanying cuts were taken, there is a sepaiation of 
more than three inches with the leg flexed (Fig. 388), and nearly one inch 
and a half in extension (Fig. 389); yet this patient has pe1·fect use of the 
limb. No approx imation of the fragments was ever attempted in this 
patient. Ile was kept in bed. with the leg ele,•atecl, for six weeks, and 
an ordinary miler applied after this, without any effort of bringing the 
fragments togeiher. 

Longitudinal fraC'tures of the patella should be treated by fixation of 
the muscles of the thigh ancl leg, and lateral approximation of the frag-
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ments by flannel bandages, well applied 01·er a thin layer of absorbent 
co•ton. 

Slellate fractnres, in which the air is not admitted to the joint. should 
be treated by llamilton's method. 

b 

··~ 

J 
In compound fractures of the patella in 1Yhich the joint is laid open, 

the cavity of the joint shoulcl be carefully drained and strict antisepsis 
employed. If the fragments are wiclely separated, and can not be kept 
in approxi mation, strong catgut or fine wire sutures may be employed to 
hold them in position. Such instances will rarely ocrnr. 

Leg.-Fracture of one or both bones of the leg occurs next in fre
quency to that of the radius, the clal'icle, and ulna. The upper end of 
the tibia is usually broken by clirect "iolence. although a fall from a 
height upon the foot may produce a longitudinal or oblique fracture 
communicating "ith the joint. The separation sometimes takes place 
through the epiphysis. The most common point of fracture is the 
junction of the middle ancl 101Yer third. The fibula may be broken at 
the same level, or at a point remo1·ed from the line of fractt1re in the 
tibia, or this last bone alone may be broken. 

Near the ankle joint, fractm:e of the tibia (malleolus) and a complete 
break of the fibula is comparatively freqnent. In this (Pott"s) fracture 
(called also railroad or street-car fracture, sincP it is often caused by jump· 
ing from a car in motion) the foot is powerful!,· e1·erted, ancl the prinri· 
]ml strain falls upon the internal lateral ligament of the ankle joint. As 
the force is continued, either the internal lateral ligament or the iooer 
mal leolrlR must yield, and, as usual in this test between ligament ao<l 
bone, the latter yields. .l.s a rnle, a crescent of hone is torn off with the 
ligament, or the entire malleolns is wrenchetl off at a higlwr point. The 
pressnre npon the inner aspect of the Pxternal mallPnlus forces this ont
ward. ancl the fibula abo•e is bent inward and usually breaks about two 
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or three inches above the tip of the malleolus. If great force is exercised 
in the production of this fractnre, the in[erior tibio-fibular ligament may 
be torn away, or, more likely, the outer lip of the articular surface of 
the tibia broken off. In exceptional instances, inversion of the foot will 
produce fracture of the inner malleolus by direct pressure of the astrag
alus, and of the extemal malleolus or fibula by traction on the external 
lateral ligament. 

In fracture of the tibia alone the displacement will be determined by 
the direction of the line of frarture. Marked Ol'erlapping or displace
ment is pre,·ented by the unbroken fibula. In the uppe1· ponion, with 
.a trausl'erse fracture, the deformity is slight. At the lo\\·er and middle 

third the obliquity is usually consid
erable, and from below upward and 
backward (F ig. 390). The npper frag
ment is tilted forward by the action 
of the quadriceps extensor, and part
ly by the pressme of the upper end of 
the lower fragment, which is thrown 

in the same direction by the contraction of the sural muscles and the 
consequent lifting of the heel. The deformity in Pott's fracture is shown 
iu Fig. 391. In complete fracture of both bones of the leg, overlapping 
and displacement are the rule. 

Diar111osis.-Fractnre of the fibula alone may exist without detection, 
altl1ough a ra1·efol examination, witll direct pressure, will usually elicit 
rrepitns or reveal the point of fracture by abnormal mobility and pain. 
~'rarture of the tibia is easily made out by palpation along the spine, 
crepitus, loss of symmetry, and pain. These symptoms, together with 
!he history of the accident, will lea,-e little room for doubt in any case. 

28 
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Pott's fracture is recognized by the peculiar eversion of the foot, the ab. 
normal prominence of the internal malleolus, pain, and loss of function. 
Crepitation of the fragments of the malleoli may be elicited, and preter. 
natural mobility of the fibula, at a point two or three inches abo,·e the 

Fro. :>!J~.-l'!n:.tcr-of- l'uris dn.:,..:..:ing in fnu:turc of leg. 

tip of the outer malleolus. In inversion with fractnre the outer malleolus 
is prominent. Fracture of both bones is easily made out by the de
formity, abnormal mobility, and crepitation. 

Treatment.-In most cases of fracture of one or both bones of the leg 
it is the best practice to reduce the displacement by extPnsion and coun
ter-extension, and apply the plaster-of-Paris drnssing at once. 

This should extencl at least halfway up the thigh, in all cases, 
in order to fix the knee joint. It is applicable to all fracrures of 
one or both bones, from the knee clown to and including the malleoli. 
Extension can usually be macle from the heel and ankle by an assistant. 
A layer or cotton batting is placed next to the skin, a dry muslin or 
tlannel roller, making firm compression, is applied, and the plaster 
bandages over this (Fig. 392). The plaster cast should be split do"·n the 
miclclle line, in front, to guard against even the remote clanger of swell
ing. At the end of six or eight weeks all splints should be remofetl, 
passive motion made at the knee and ankle, and the apparatus reapplied 
and worn for at least two weeks more. 

In applying the plaster in Pott's fracture the eversion needs to be 
overcome and the straight position maintained while the gypsum is bard-

.Fw.3\13.-Fructurc box. 

ening. "'here the deformity is extreme the foot should be held in a 
position of slight overcorrection until the cast hardens. 

"'hen plaster-of-Paris can not be had, starch is next in order, or 
splints of felt, leather, bookbinder's board, metal, or wood may be em
ployed. \Yhen swelling has occurred the fracture box (Fig. 398) is a most 
useful apparatus. It consists of a bottom, a foot piece, and two movable 
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side-pieces. This may be placed upon a pillow or box to give it a slight 
ele1·ation, or the appaiatus may be modified after Petit's box (Fig. 394), 
since the ]JOSition of partial fiexion is usually more comfortable than full 
extension. 

Il any extension is needed it may be secured by a bandage around the 
ankle and foot, which is also passed through the hole in the foot piece. 
In fixing the leg in this fracture box the sides are turned down, a thick 
layer of cotton or some soft material arranged for the leg to rest npon, 
and shaped to fit the natural contour of the caH. The sides are also 
packed, turned into position, and fastened . As soon as the first swelling 
subsides, or as soon as it is evident that no mal'ked swelling would occur, 
the plaster of Paris should be applied. 

Compound fractures of the leg are treated by immediate reduction of 
the deformity, by free drainage where infection is evident, and strict 
antiseptic precautions. For perfect fixation, and at the same time leav-

Fw. 3!14.-Pctit's fracture box. (After Stimson.) 

ing the wound open for irrigation and inspection, the intermpted or the 
fenestrated plaster-of-Paris dressing is the most generally usefnl. If 
the inju ry is slight and limited, the fenestrated dressing is preferable. 
Extension is made from the foot, and, after reposition and drainage are 
secured, the plaster bandages are applied. As soon as the dressing sets, 
windows large enough to permit of free inspection are cut immediately 
01·er the wouncl ancl at the points of exit of the d1·ainage tubes below. 
A good-sized t"~st of sterile catgnt shoulcl always be preferred to a 
rnhber drain, unless suppuration is present. A wire loop, workecl into 
the plaster or tiecl around the leg after hardening has taken place, 
will setTe as a medium for suspending the limb at any required height 
lF11:. 39,i). 

The interrnptecl plaster dressing is less satisfactory and more diffi
rnlt of application. The entire leg and foot, ancl halfway up the thigh, 
are corered with a dry flannel or muslin roller, which passes o•er the 
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wound, retaining the sublimate and iodoform gauze in place. A st1·ong 
piece of bar iron , or two or three thicknesses of hoop iron, or a twist of 
from four to six ordinary telegraph wires, is now shapeu to follow the 
outline of the foot and leg np to within thrPe inches of the wound alld 
exit of the drainage, at which point it is bent up for several inches, and 
passes over the wound much like the handle of a valise (see Fig. 396). 

Fu •. Jti.:>.- Fcnc:itratcd plaiiter-of-Pnrii1 Urci;!lin_g for fh:ntion nml tbrough-dro.inngc in infected 
compound fructun:$. 

As soon as a point three inches above the wound is reached it is again 
made to cou[orm to the shape of the leg and thigh. A separate straight 
piece of iron, or, if needed, two pieces, about sixteen inches in length, are 
also prepared. A layer of absorbent cotton is placed around the leg and 
thigh before the first bandage is applied, and 01·er this the plaster rollers 
are carri ec1, above a nd below the fractn1·e, to within three inches of the 
wouud. After several layers of bandage (gpnemlly three thicknesses) bare 
been a pplied, this much is allowed to harden, and upon this the long iron 
splint is laid, in front, and the short pieces posteriorly and laterally 
(out of the way of the drainage tuhes), and are fixed by additional turns 

l 
Frn.3fh.l. 

l __ J 
of t11e plastp1· bandages and by plaster mortar worked in with the hands. 
That portion of the bar which is shaped like the handle of a valise should 
be stiffened by winding around it several thicknesses of the plaster roll· 
ers, and adding a suffi cient quantity of plaster mortar. Suspension is 
made from the ends and cen ter of the wire. 

The fracture box may be employed when plaster can not be ob
tained. 
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Foot.-The bones of the tarsos may be brok en by direct or indirect 
violence. 

'rhe diagnosis is not always easily made. The best method of trea t
ment is tixation with a plaster- of-Paris dressing. \\' hen the os cal cis 
is broken, and the t uberosity drawn up by the s um! muscles, the leg 
should be Uexetl well upon the thigh, and the ta rsus extended in order 
to rPlax thi s group or muscles, or the tenclo .\ chillis divided. 

Fracture of the astragalns is rare. In one instance I rem0\·ec1 this 
bone after a fracture abont half an inch from the anterior or scaphoicl 
articulation. 'rhe accident resulted from a horse falling upon the foot. 
The body of the bone was twisted so that the ma lleolar s urfa ce was up
permost. 

Fractu re of the meta tarsal bones and phalanges should be trea ted in 
the same manner as the correspomling bones ol the upper extremity. 

U111111itecl P tcu·tutes- Fibrous Union.-In a certain proporti on of 
cases union between the ends of broken bones is delayed beyond the 
time usuall y required for ossifica tion, and may remain permanentl y un
unitecl. 

The causes of unnniled fracture are : (l ) F ailure to secure immobility ; 
(2\ presence of musd e, tendon, nerve, or other substance be tween the 
fragments; (3) ,-iolent and prolonged inflammation of the brok en bones 
and the surrounding soft pans in which granular deg-e nemtion occurs 
with considerable loss of bone substance ; (4) any intercunent di sease 
which interferes with nutrition; (5) a too g reat separa ti on of the frag
ment s. If tlte ends of broken bones are not k ept in contact, and at the 
same time immovable, fibrous union may result, fo 1· by motion the pro
visional callus is injured, and may disappear by absorption as a result 
of continued irrita ti on. If the fragments overl ap, so tha t no portion of 
the broken surface of one side is in contact with thato( the opposi te encl, 
no matter how well adapted the dressing may be, muscul ar contra ction 
may retard or pre,·ent union. 

The in tervention of any of the soft tissues, or any fo reig-n substa nce, 
may p1·e,·ent the form ation of callus, a nd lead to fibrous union. 

Ostitis aft er fracture may lead to destruction o( the frag ments, and of 
the shafts o( bone, to such an ex tent that union can not occur. Instances 
are on record wlw re. resulting from fracture, rare fy ing ost itis 11 ns de
stroyed the entire hone. 

Any general condi tion o( impaired nutrition inereases the liabili ty 
to fibrous union. Ri ckets, osteomalac ia. syphili s, tu bercul osis, or any 
acutP febril e di sease supervening npon frartnre, tends to interfere wi th 
or to clelay bom• union. 

\Yh en\r a ~.v reason the broken snrfa ees a re sepa ra ted, osseous union 
will probabl y not orenr. This accident and resnl t are Pxemplified in 
fm r tn n· of the pa tella, wlw re fi brous or li ga mento11 s union is the great 
rule. 

The diagnosis of fi brou s union is determined from continued preter
natu ml mohilit y at the sea t of frac t11re a fte r two months ha,•e elap>ed. 
Crepitus is not.to be depended upon, as the ends of the fragments may 
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be rounded off by absorption, and covered over with iuflammatory new. 
formed material, or at times with cartilage. 

Treatment.-Any constitutional disease, especially syphilis, or any 
impairment of nutrition, must be specially treatPd. In the administra
tion of tonics, cod-liver oil, with the hypophosphites of lime and soda, 
should play an important part. 

It is of importance to fix the broken part immovably by the plaster
of-Paris or other solid dressing. This should not be removed for eight 
or ten weeks, when passive motion of any articulation near tbe seat of 
fracture, and necessarily included in the dressing, should be made. After 
tbe 1irst movement of the joint the dressing should be reapplied and 
the passive motion repeated every second week. Great care should be 
preserved to prevent motion at the seat of fracture . If, after the lapse 
of from ten to fourteen weeks, there are no indications of union, a mild 
inflammation should be induced in the tissues immediately about the 
fracture. This may be accomplished by forcibly rubbing the ends of the 
bones together (after an anrostbetic bas been administered), and then 
investing the member with gypsum dressing. In obstinate cases more 
radical measures may need to be adopted. 

\Vi th the part rendered bloodless and under careful asepsis, the line 
of non-uuion is exposed by incision (usually longitudinal), the soft parts 
liftecl from the ends of the bone, and all new tissue scraped or chiseled 
from the fractured surfaces. If the broken stufares are sufficiently 
extcnsi,·e, as in oblique fracture of the tibia, a steel drill or nail serres 
an excellent purpose. vVhile the wound is still open, so that the nail 
may be properly guided, this is inserted obliquely through the. skin and 
soft tissues in such a way that it is made to pass through one fragment 
and well into the other, pinning them closely together. The wound 
should then be thoroughly dried with sterile gauze, closed with catgut 
and sealed with collodion, also sealing around the nail at the point of 
entrance through the integument; iodoform gauze next to the collodion 
covering, and a roller to make firm compression to prevent oozing. The 
Esmarch should not be removed nntil the gypsum is applied and the 
extremity elevated. A plaster-of-Paris dressing should be applied orer 
all, which should remain undisturbed for from eight to ten weeks. 
\Vhen it is removed aud the nail withdrawn, passi"e motion should be 
made in any joint which has been locked up by the plaster, and the 
gypsum again applie<l. 

In othet· cases wiring may be necessary. The ends of the bones are 
well exposed, the snrfaces freshened as above, and a hole drilled ahout 
lialf an inch above aud below the line of fracture. Large, soft sih·er 
wire is carried through and the ends twisted, bringing the fragments 
snugly together. iVhen the fractured surfaces are practically at right 
angles to the shaft of the b011£, a single wire may suffice to keep them 
in apposition; but when the break is oblique, or when, in reuniting 
bones, a single wire passed through the drill-holes will not suffice to 
hold the ends in apposition, a circular loop or belt of wire should be 
used, including in its grasp both fragments. 
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In certain cases where absorption has occurred, and the fragments are 
pointed and narrow, the ends may require to be divided with the chisel 
in order to secure a greater surface for apposition. In a case of 
ununited fracture of the tibia, three months after the injury, I suc
ceeded in obtaining osseous union by applying a plaster-of-Pads dress
ing and permitting the patient to bear a certain amount of weight upon 
the foot, until the fracture gave him a sense of throbbing and pain. 
The foot was then lifted from the ground by crutches for two or three 
days, and again used to a slight extent. It was then kept entirely 
still, and this irritation resulted in bringing about bony union. In 
wiring the humems after fracture, the great danger of failure lies in 
the difficulty of immobilization. In all of these cases plasterof-Paris 
should be applied from the hand to the shoulder and around the thorax, 
thoroughly enveloping the upper extremity. 



CHAPTER XVII. 

SURG};RY OF THE AHTICULATIO:-!S. 

Dislocatio11s.-A disloration is the displacement of the articular sm. 
face of one bone from its normal relation with another. Dislorations are 
traumatic, palltologicat, and co11ge11ital. They are also partial or com
plete, simple, complicated, and compound. 

Traumatic dislocations are sudden, and re"1lt from dolence; patlw
logical when, from disease of the joint, the bon~s and ligaments are more 
or less destroyecl; rongenital when, from failure of de1·elopment, the 
normal contiguity of the artic11lar surfaces ran not be maintained. A 
dislocation is said to be partial when any portion of the articular sur
faces are still in contact; complete when one articular surface overlaps 
the other; simple when there is no other lesion than displacement and 
injury of the capsule; complicatecl when there exists "·ith the disloca
tion a fracture into the joint; compound when, by reason of a wound, 
the ait- is in contact with the dislocated surfaces. Ap;ain, a dislocation 
may be recent or ancient, the limit of the former variety being from a 
few hours to two or three weeks. A primilire luxation is one in which 
the dislocated surfaces retain the same position as at the time of the acci
dent, secondary when another position is assumed. 

fo a dislocation the capsule is almost invariably rnptured. It may 
occasionally, as at the shoulder joint, be simply stretched "-ithout a solu· 
tion of its continuity. "rhen great Yiolenre is employed in producing 
it, the muscles, tendons, nerYes, Yessels, fascia, and skin about the joint 
may be more or less in,-oh·ed. The changes which follow are practically 
those of arute synoritis, arthritis, or 1wri-arthritis. 

Dislocations occur chiefly in adult life, and are most frequent in those 
joints which enjoy the greatest frpedom of motion, and, at the same time, 
are subjected to the headest strai~s. The condition of the incliddual, 
the tonicity of the mnsrles, and the strenp;th of the lip;aments. ha,·e a 
great deal to clo with the frequency of dislocations. All thinp;s beinl( 
eqnal, patients with poorly cleYeloped muscles and relaxed lip;aments are 
more prone to these lesions than the '"ell deYeloped a ncl -rigorous. 

The diagnosis of a dislocation re•ts chiefly upon abnormal immobil
ity and as?Jmmetry. Pain is nsnally present. 

Special Dislocalio11s-Iuferior 1lfaxilla.-Displacement of the con
dyles of the lower jaw, from its artirulation with the temporal bone, may 
occur on one or both sides; usuallv it is bilateral. The condyles slip 

400 
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forward and are engaged partly beneath tbe zygoma, in front of the er11i-
11e111ia articularis, and partly between the zygoma and the temporal 
fossa. Muscular action alone may produce this luxation, or it may be 
caused by external violence. 

The symptoms are great pain, difficult deglutition, and indistinct 
arti<'ulation (especially or the labial sounds). 'l'he lower teeth are un
usually advanced, the mouth is opened, and the Raliva trickles over the 
lips. 

In unilateral lnxation the chin points toward the sound side, and the 
teeth are less widely separated. 

In the diagnosis the-chief point of tlillerentintion is fracture at or near 
the condyle. In fracture the condyle may possibly be recognized in its 
normal position by palpation; immobility is not marked; the mouth is 
not opened; crepitns may be obtained. 

Red!lction.-In bilateral displacement, wrap the thumbs with se,-
eral layers of bandage or rloth, to protect them from being bitten whrn 
reduction is accomplished. Place one thumb along the inferior molars 
of each side. and the fingers beneath the body of the ja11·; press down
ward and backward with the thumbs, )''hile the fingers lift the chin 
upward. 

Or place a thick roll of leather, piece of wood, or firm cork, between 
the upper and lower posterior molars of each sicle, and npon these, as a 
fulcrum, lift the chin upward, ancl at the sa:ne time push backward in the 
direction of the socket. 

If both of these methods fail, they should be repeated under amrs
thesia. It may sometimes be advisable to attempt the reduction of one 
side by either of the above methods, and retain it in position while re
ducing the other. 

Alter reduction is completed put on a h~ad and chin figure-of-8 band
age, :ind allow it to remain for a "·eek (Fig. JSO), or apply Hamilton's 
head-stall for fracture of the lower jaw (Fig. 354). In several instances, 
where the dislocation has become permanent, tlw symptoms have gradu
ally subsided. and a fair degree of motion :iud uscfulne's acquired 
througu the false joint. 

Clavitle.-The sternal end may be displaced forward on the manu
brium, ~1pward above the sternum, backword behind the manubrium. 
The last two varieties are rare. The cause of the first form is nsnally 
force applied to the shonldet· with the arm thrown backward. In the 
case of a boy fifteen years old, treated by myself, the displacement was 
caused by a comrade catching him by both shoulders, placing his knee 
in the middle of the back, between the shoulder-blades, ancl violently 
pulling the shon1Llers back. 

The diagno ·is is not cli fficttlt, the recluct ion errsy, bttt the maintenance 
of the bone in position clifficnlt. A compress, covered with aJhesi,·e 
plaster to prevent slipping, placecl upon the bone alter reduction, and 
firmly held in place by a roller, is a proper method of treatment. The 
arm should be fixed with Sayre's apparatus for fractured clavicle, in 
Qruer to prevent a repetition of the lnxation. 
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The outer encl of the cladcle may be displaced abo,·e or below the 
acromion process, and abo,·e or in front of the coracoid process. DL~
placements under the acromion and in front of the comcoid are very 
rare. 

The symptoms are ,-ery distinct, and the reduction not surrounded 
with great difficulty. \\rhen replaced, however, the bone is with diffi. 
culty maintained in position. By drawing firmly outward upon tl1e 
shoulder of the affected side, and pressing the clavicle downward into 
position, reduction will be successfully accomplished. Place a firm com. 
press 01·er the end of the bone, bend the forearm at right angles to the 
arm, and carry one or two strong strips of ad hesive plaster over the com
press, behind the shoulder, along the arm to the olecranon, and again by 
the front over the compress. Re-enforce this by a bandage, and place the 
arm in a sling. If luxation rect1rs, tighten the adhesive strips, and place 
the arm in a Velpeau's bandage. To apply this bandage, place the hand 
of. the affected side almost upon the oppo
site shoulder, fixing a wad of cotton be
neath each axilla. Lay the end of a roller 
on the shoulder-blade of the sound side, 
and cal"l'y the bandage over the acromial 
encl of the clavicle of the injured side, and 
the front of the arm for a short distance, 
passing obliquely to rhe unr1er surface at 
the elbow, ancl around beneath the well ax
illa to the point of starting. Repeat this 
to secure the 1·oller, anrl then ca rry the 
bandage horizontally around the chest and I 
o,·er the tip of the elbow. The oblique and 
horizon ta! turns are alternated until the 
shoulder ancl arm are completely em·eloped 
(Fig. 3~7). 

Humerus, at the Slwulder.-Disloca
tion at the shoulder-joint is by far the most 
frequent. It may take place in three direc-
tions-backzoard, under the spine of the F ... m.-Ycl~et~;:;:0~~)ndage . (At\£• 

scapula (snbacromial and subspinous) ; 
downward, below the glenoid cadty (..subglenoid); and forward, be
neath the coracoid or chwicle (subcoracoid or subclai•icular). 

The first variety is of rare occurrence. The subacromial dislocation is 
only a partial displacement, aucl becomes complete when the head of the 
bone passes well beneath the spine of the scapula (Fig. 402). The sub
glenoid is morn frequent, bnt not so common as the subcoracoid. Dis· 
placement forwarcl under the cla,,icle is rare. On account of the coraco· 
acromial ligament, ancl the additional protection afforded to the joint 
abO\·e by the acromion process, dislocation directly upward can scarcely 
occur. 

Subcoracoicl and Subclavicular Dislocation.-In the more frequent 
variety of lnxation-the snbcoracoicl-the capsule is ruptured along the 
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lower and inner portion, extending to the insertion of the subscapularis 
muscle. It is caused by violence applied directly to the shoulder from 
without inward and forward. or to the elbow or hand when the extremity 
is extended. The head of the hnmerus rests upon and in front of the 
inner rim of the glenoid cavity and just underneath and in contact with 
the coracoid proce~s (Fig. 404). The acromion process is unusuall y 
prominent, a depression is felt beneath it, while thA head of the bone is 
seen and felt in an abnormal position beneath the coracoicl. The lm
merns stands stiffly away from the chest at an angle varying from twenty 
to thirty degrees. The circumference of this shoulder, measured over the 
acromion and throngh the axilla, is greater by at least one inch than on 
the opposite side (Callaway). If the hand of the affected side is placed 
upon the sound shoulder, the elbow can not be carl'ied clown to the chest
wall (D ngas). 

Acrorcling to Kocher-whose researches are based on anatomical as 
well as clinical clemonstrations, the obstacle to red uction is tension of 
the capsnle, especially of the coraco-humeml ligament, with conse
quent closure of the rent through which the head of the humerus has 
escaped. If thi s displacement exists, by carrying the humerus directly 
clown until the arm touches the side of the chest-wall , rotating it out
ward and then carrying the elbow in front of the chest to the middle line, 
the capsule is relaxed and the rent is opened. It only remains to rotate 
the humerus sli!(htly toward the body, when the head slips through the 
opening back into its normal position. 

Dr. Charles A. Powers, of New York, bas shown that t11e recumbent 
posture is preferable to the sitting position which was original with 
Kocher. The steps of this method are well shown in the accompanying 
cuts taken from his article.* 

F10. 398.-Fi.r.:-t Movem»nt. The elbow is adducted to the body and drawn downward. (The urm and 
wrist t.hould be firmly grasped, us i,.hown in the figure.) (After Dr. C. A. Powers.) 

• ":YedicalRecord,11 Marcb 30, 1880. 
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Metlwrl.-Place the patient on the bark, upon a hard table or the 
floor, with an assistant holding the shoulder of the sound side firmly 
down. The opem tor grasps the member of the injured side at the wrist 

Fio. 399.-Sccond :\IO\'l.'tnent The arm i~ ro~~e.d out. until ti rm n·si."tnncc iA met. (Prnctically until the 
longnxisoftheforcarm pointsd1rectlyoutw:ird.J (.\ltcrJ>r.C .. \.Powers.) 

and elbow and brings the humerus well against the wall of the chest 
(l?ig. 398). Outward rotation is made until the long axis of the forearm 
points directly outward (Fig. 399), when the elbow is brought along 
the front of the chest to the median JinP. (Fig. 400) and the hand of 

the affected sicle placed on the sound shoulder (Fig. 401). If this 
fail, repeat the procedure. An anrosthet ic is not usually required, but 
should be given if, after two or three efforts, recl uction is not accom· 
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plished. The method of using the foo t in the axilla, as given for sub
glenoid luxalion, may aho be tr iell. 

The subclavicular rnri ety of thi s forward clisJoca tion is onl y an exag
geration of the subcoracoicl, in ''"hich the head of t he bone slips under
neath ancl internal to the coracoid, and rests against the serratus mag
nus and behind the pectoralis minor, below the clavi cle (l<'ig. 401). The 
causes are the same, and the symptoms differ in li ttl e else than the pres
ence of the head of the humerus nearer to the clav icle. The arm stands 
slightl y out from the body, and the elbow is tilted backward. The ten
sion on the posterior scapular muscles is greater, and ru p ture of their 
attachments often occurs, while the anterior insertion of the subscapn
laris may be dissecteil up. Pressure on the axill ary vessels and nerves 
is more marked in this luxation. R eduction may be effec ted by the 
means just clescd bed. 

Subglenoicl Dislocation.-In the subglenoid luxalion the capsule is 
stretched or torn along i ts lower surface, and the head of the humerus 
rests upon the margin of the glenoid ca,·i ty in a par tial dislocation, or, i[ 

Fm. 405. 
Subda\"il-ulur. 

(Brynnt.) 
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the capsule is torn, it (usually) slips in front of the long tendon of the 
triceps, and is lodged upon the axillary border of the scapula, immedi
ately below the articular surface (Fig. 403). The snpra-spinatus muscle 
is severely stretched, and either suffers rupture of its tendon or sub
stance, or, rather than yield, it may tear off a rim of the npper facet of 
the greater tuberosity. The long bead of the biceps and the coraco. 
brachialis are also subjected to great strain or rupture, while the tension 
of the deltoid holds the arm in a position with the elbow slightly tilted 
from the side of the body. 

Among the Jess frequent complications of this lesion may be men
tioned pressure upon the circumflex and axillary nerves, and injury or 
rupture of the great vessels. 

The cause of this dislocation is violence applied to the shoulder in a 
direction from abo1·e downward, or indirectly to the hand, forearm, or 
elbow, with the humerus raised at or beyond an angle of 90° to the axis 
of the trunk. 

The diagnosis of a snbglenoid luxation will depend upon the follow
ing symptoms: The acromion process is unusually prominent, the head 
of the bone is not in its normal relation to this process, and may be felt 
low clown in the axillary space. There is a <lepression in the anterior 
axillary fokl in these subjects. The arm 
is fixecl in such a manner that the elbow ~ 
is directetl outward from the side of ' 
the body (Fig. 406). As in all the shonl- . i ~/~; 
der dislocations, the arm is so held that, ~) 
if the hand of the injured side be placecl _,,,.. 
on the opposite shoulder, the elbow can -
not be made to dro~) clown upon the wall ' 

1 
of the thorax. Tlns, the test of Dugas, 
is important in clilforentiation from fract- ~ ~ J~ f ... 
ure in which there is sL1ch a considerable ' (>\~ 
degree of motion possible that the arm Fm. 40a.-Rubjl'lenoid. iBrynnt.) 
can be brought well down upon the chest. 
There is always preternatural immobility in a dislocation. Another 
excellent method of differentiation is that of Callaway, based upon the 
fact that the circumference, measnrecl m·er the acromial encl of the 
cladcle and the "cromion, and through the axilla, is in a dislocation 
much increasecl over the normal, or o'·er that present in fracture at the 
neck. Crepitus, when obtained, will determine a fracture. 

R eduction-First .ilfetlwcl.-Place the patient npon a table. bed. or 
upon the floor. For the left shoulder the operator remo,·es the shoe 
from the left foot and places it in the axilla, against the thorax. Ile now 
seizes the arm ancl forearm of the patient, carries it ont at a right angle 
to the axis of the patient's spine, ancl makes powerful traction in the 
dil-ection of the glenoid cavity. \Vhile this is being efiected the aim is 
brought inward, parallel with and against the side of the body (Fig. 
407). The foot not only serves to effect counter-extension, but is also 
used as a fulcrnm for lifting the head of the bone o,•er the edge of the 
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glenoicl facet into the articular cavity of this process. If this can not 
be accomplished without ether, after one or two trials the anrosthetic 

.rw.407.-(Erichsen. ) 

should be given. After reduction a shot1lcler- cap of book-binder's 
board, leather, or gutta-percha should be applied, and worn for at least 
one week. 

Second .iJietlwd.-Fix the scapula by placing a folded sheet or long 
cloth around the body, so that the upper margin of the cloth will touch 
the axillary fo lds. The ends are intrnsted to an 
assistant, who, stancling on the sound side, makes 
counter-extension. The surgeon now takes hold of 
the arm about its middle with one hand, and near 
the elbow with the other, and carries it slo1dy and 
steadily all'ay from the body, and in the direction of 

Fw.4t1V.-(-\fu:rll11milton. )) 

least resistance. \\'hen 
it is at a right angle to 
the axis of the body, 
strong traction is made, 
with slight axial rota
tion. If the manrouvre 
is still unsuccessfol , car-
ry the arm higher, until .Fw.40t:l.-(HrpmL) 

extension is made in tlie 
line of the axillary border of the scapula 
(Fig-. 408). 

Third .iJietlwd. - Place the patient in a 
chair, so tha t, with the foot or the opera
tor on the edg-e of the sea t, his knee will 
come snugl? into the axilla. Place one 
hand npou the shonldet· to steady it, while 
the other seites the arm neat the elbow. 
" 'ith the knee as a fulcrnm, use the hu-
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merus as a lever, whirh, being depressed, carries the head of the bone 
into position (Fig. 409). Extension from tl!e forearm, antJ. counter-exten
sion tbroup:h the medium of the opposite arm, may also be employed. 

The .rnbacromial and subspinous dislocations are reducible by exten. 
sion and counter-extension in the line of displacement. Counter-exten 
sion may be made by an assistant holding the arm of the sound side, or 
b.1· the folded sheet (already described) applied just in the axil!a. The 
operator makes extension from the arm and forearm, imparting to rhe 
humerus a slight axial rotation . 

General Considerations.-Recent dislocations at the shoulder may 
not always be reclucecl, and some which are readily replaced are \\ith 
difficulty held in position. Rupture of any muscle, or group of muscles, 
renders the luxation subject to recurrence, since there is no antagonism 
to the remaining muscles. Emu when reposition is effected and main
tainecl, the Junction of the joint may be permanently impaired on account 
of injury to the surrounding structures. Injury of the circumflex nen·e 
bas been followed by atrophy of the deltoid and teres minor, while tmu
matism of the great cords of the axillary plexus and injury of the Yessels 
haxe led to impairment or loss of function in the extremity. Ligature of 
the snbcladan artery ancl ampt1tation have been necessitated after dislo
cation of the shoulder-joint. 

These injuries may occur at the time of the displacement, or they may 
be produced by a lack of skill 01· the employment of too great force in 
the efforts at reduction . 

After one or two clays from the date of a luxation at the shoulder (as 
elsewhere) the difficulties of reduction increase, and are in genetal pro
portionate to the length of time which has elapsed since the accident. 
At the expiration of the first week inflammatory adhesions occur, and 
the cavity of the joint is in part tillecl with the products of inflammation. 
In rare cases reduction has been accornplishecl at the end of thr~e, six, 
and twelve months. 

The propriety of attempting reduction in ancient shoulder luxations 
will depend upon the indi1·idual case. It will frequently occur that, in 
the new position, attachments are formed, with ligaments, cartilage, and 
synoYial membrane, with fair, yet limited, motion in the false joint, 
which, together with the free mobility of the scapttla upon the tbomx, 
gives a useful degree of motion to the arm. Under such conditions any 
attempt at reposition is unnecessary. 

In well-selected cases, where an ancient dislocation can not be reduced 
by any other means consistent with safety to the tissues about the joint, 
and where motion is so limited that the usefulness of the arm is seriously 
impaired, direct incision, under strict antiseptic precautions, may be 
employed, and redt1ction thus effected, with or without excision of the 
head of the humerus. \Vhen complicated with fracture of the surgical 
neck, i\IcBumey's operation of direct incision, drilling the upper frag
ment just outside the capsular attachment, inserting a hook, and by trac
tion reducing the dislocation, is advisable. The fracture should be treated 
in the same manner as if no dislocation had existed. 



DISLOCATIONS. 409 

Dislocations at the Elbow-Joint.-The upper end of the radius may 
be displaced forward on to the anterior surface of the humerns, near the 
coronoid fossa, or backward upon the olecranon process. The anterior 
displacement is met with somewhat more frequently than the posterior. 

In the displacement forward the orbicular and a portion of the exter
nal lateral and anterior ligaments are ruptured; in the opposite luxation 
only the first two are lacerated. 

The forwctrd displacement is caused by direct violence applied to the 
posterior aspect of the upper end of the radius, or by falling upon the 
palm of the hand, the full force of the contraction of the biceps being 
thus added to the force transmitted along the shaft of the bone. 

Symptoms.-Carefnl palpation will reveal the abnormal presence of 
the head of the radius near the center of the humerus, while pressure 
along the outer condyle "ill demonstrate its absence from its natural 
position. The forearm is semiflexed and sligbtly prouatecl. 

Treatment.-Flex the arm and push the head of the bone forcibly 
downward in the direction of the articulation. "Then reduction is ac
complished, place a compress over the upper end of the bone and the 
external condyle, and bind it firmly in position. Tho arm should be 
snup;ly bandaged, and carried in a sling for several weeks. 

The backward dislocation is recognized by the presence of the bead 
of the bone in an abnormal position near the olecranon, behind the ex
ternal condyle. 

Treatment.-"Thile an assistant makes strong extension and counter
extension from the hand and arm, the operator makes direct pressure 
upon the head of the bone, forcing it in the direction of the articulation. 
As the displacement is being con-ected the assistant should carry the 
forearm in a position of supination. The after-treatment consists of a 
compress and bandage, worn for several weeks. 

The prognosis of this injury is generally not favorable, since it is very 
apt to recur after reduction, and may become permanent. A fair degree 
of usefulne s is maintained, however, in many cases of chronic luxation 
of this encl of the radius. The prodnction of a rich callus, more or less 
permanent, resulting from raising the periostemn as the ligaments are 
torn is a freqnent cause of impaired motion after this injury. 

Complete forward dislocation of the ulna alone, at the elbow, can not 
orcur without fracture of the radius or extensive laceration of the radio
ulnar 1igaments. 

S1tbluxalion of tlie Ileacl of tlie Radius.-This lesion is met with 
usually in children from nine years old and under, and is much more 
common than complete dislocation at this joint. It is caused by sudden 
trartion on the hand or forearm in lifting a child by a single arm or in 
saYing it in the act of falling. 

The symptoms are loss of function, the arm often hanging as if it 
could not he moved. :Motion at the wrist may be, however, free. Pres
~ure over the head of the radius causes sharp pain. Passive flexion at 
the elbow is permitted to about 60°, when resistance may be met \dth. 
Complete extension is also painful. ~\Yith the forearm flexed at right 

29 
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angles to the arm, pronation is possible, bnt is slightly resisted, wl1ile 
supination causes great pain. If, holl'e,·er, this rno,·ement is carried to 
the extreme, a distinct click may be heanl and felt at the head of the 
radius, with wbirb the pain suddenly ceases and free motion is re
established (W. '"-Yan Arsdale).* Reposition is thus effected. With 
the patient sitting or standing in front of the operator, he grasps the arm 
just aboYe the elbow with one hand, while with the other the forearm 
is seized near the wrist. The forearm is now flexed to an angle of ninety 
degrees with the arm, and steadily rotated into a position of extreme 
supination. As above stated, the reduction is accompanied by a per
ceptible slip or click. A splint should be applied to hold the arm quiet 
in the right-angle position for four or five clays. 

The pathological conditions of this lesion are not thoroughly un
clerstoocl. Since it is caused by pulling upon the radius, the cup
shaped articular facet of the head of this bone is evidently abnonnally 
separatecl from the humerus. One theory is that the soft part are in
terposed either by muscular action or by atmospheric pressure, while 
another holds that the edge of the head of the radius is slightly Jocked 
on the humerus, a complete dislocation being pre,·ented by the integrity 
of the capsule. 

Dislo<"ation of both radius and ulna at the elbow may take place in 
all directions. 

The dislocation backward may be produced by falling upon the band 
with the forearm almost extended; by a blow upon the anterior aspect 
of the forearm, near the elbow, a blow upon the posterior surface of the 
humerus, in its lower portion, or force applied at the same time, in oppo
site directions, upon these surfoces. The coron0id process will be found 
lodged in the olecranon fossa, the upper end of the radius resting on the 
posterior aspect of the external condyle. 

The anterior ligament and the anterior fasciculi of the external and in
ternal lateral ligaments are torn loose, and in extreme cases the orbicular 
ligament may gi,·e way, although the yielding of the external ligament 
usually saves the circular ligament from being torn. The tendon of the 
brachialis anticus is stretched or is broken loose from the coronoid pro
cess. Pressure upon the brachia] artery may he so great that pulsation 
at the wrist is diminished or absent, while in extreme cases the median, 
ulnar, or mnsculo-spiral nerves may be injured. 

The usual position of the forearm is one of almost complete extension, 
with pronation. llfeasurement from the inner condyle to the styloicl 
process of the nlna will demonstrate shortening. :Mnscular rigidity is 
marked, antl motion of the displaced bones diffieult and painful. From 
these symptoms the diagnosis can be readily made. If swelling has 
ensued, and the tumcfaction is great. it is not always easy or possible to 
recognize tile character of the injury. It is best nnder sucb conditions 
to anrnsthetize the patient, determine the exact nature of the injury, and 
treat it at once rather than wait until the swelling is reduced. 

*;•Annals of Surgery;' June, 1880. 
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Trealment-R ed11ction-Jietlwcl of Astley Oooper.- ,Yith the patient 
seated in a chaiJ.", the operator places his foot 0 11 the seat so that the 

anterior aspect of the patient's fo rearm \\ill 
be brought in contact with the anterior sur
face of the surgeon's knee. The forearm 
should now be grasped near the wrist and 
forced tlexion made, using the knee as a 
ful cmm, aud at the same time as a point of 
resistance to the extension made by pull
ing upon the forearm (Vig. 410). 

Flexion unlocks the coronoicl process 
from the olecranon fossa, and extension 
carries both bones forwanl into position. 
Unless the operator is positive that perfect 
reduction has been accomplished, the joint 
should be freely tlexecl ancl extended to 
test its working capacity. Care must be 
taken to hold the muscles in check while 
this manipulation is going on, for fear the 
bones may again slip out of place. Band
age the arm and forearm, and apply a 

Frn.410.-(Erichsen.) splint, which should be worn for a week 
or two. 'Vhen an ana"!sthetic is used the 

recumbent posture shoulcl be maintained. The bare foot ma y be utilized 
instead of the knee. A cloth or sheet folded around the arm, jnst above 
tbe elbow, may be used for counter-extension. Liston ach·ised stmng 
extension from tbe forearm, and counter-extension from the shoulder, 
with the arm and fornarm helcl straight. If any considerable clifficulty 
is met with, anms thesia in the recnmbent position should be ttsed. 

Dislocation of the radius and ulna f orward, without fracture of the 
olecranon, is of rare occurrence, and is always the result of great violence. 
Rupture of the posterior and lateral ligaments occurs, and the trieeps 
tendon is torn or greatly stretched, while the brachialis antic us and biceps 
are relaxed. The postel"ior portion of the olecranon rests upon the ante
rior articular aspect of the hnmerus, or may slip into the roronoid fossa, 
The forearm is bent at an angle varying from 90° to 120° to the anterior 
surface of the humerus, and is well supinated. Morion is painful ancl 
limited. The character of the injury may be determined by the absence 
of the olecranon projection, the smooth , broad, posterior surface of the 
lower end or the humerus being readily appreciated. 

Treatment.-An anmsthetic is usually required. " ' ith the forearm 
helcl at about a right angle to the arm, make extension from the wrlst, 
and counter-extension from the loll"er anterior surface of rhe humerus, in 
orcler to disengage the olerranon process from the coronoid fossa, and, 
when this is effected, make direct pressure do""nward upon the anterior 
"'Peet of the fm·earm, near the elbow. After the bones slip seeminp;ly 
into position, careful exa mination should be made to see that the radius 
is in its prope1· relation to the external condyle, for the ridge between the 
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two sigmoicl cavities of the ulna may loclge in the groove between the 
trochlear surface ancl the articular surface for the heacl of the raclius. 

In the outward lateral clislocation the luxation is usually partial. 
The cause is tlirect violence appliecl to the inner aspect of the forearm, 
near the joint, or to the outer aspect of the humerus, low clown, or to 
force appliecl simultaneously, in opposite clirnctions, upon these two 
surfaces. 

Tbe diagnosis will rest chiefly upon the increased prominence of the 
inner conclyle, ancl the difficulty of recognizing tbe outer coudyle by pal
pation. The angle at the elbow is about 120°, motion is wanting, ancl the 
hancl is pronatecl. Reduction is best effectecl by strong extension from 
the forearm, counter-extension from the humerus, ancl direct lateral 
pressure in the direction of the displacement. 

Inward dislocation is always incomplete (Ilamilton). The causes are 
direct violence in the opposite direction to that given for the luxation 
outward. The internal condyle will be less prominent, the external more 
prominent, the olecrauon will be seen crowded over to the inner aspect 
of the joint, while the heacl of the raclius 1·ests near the midclle of the 
articular surface of the humerus. The position of the forearm is that of 
flexion. Hecluction is difficult, and should be effected in ether narcosis. 
Extension and counter-extension should be made in the flexecl position, 
and the arm gradually brought out straight, while at the same time direct 
pressure is macle, in proper and opposite directions, upon the hnmerus 
aml forearm, near the joint. 

Dislocation of both bones backward is the most frequent form of dis
placement at the elbow. Incomplete external and incomplete internal 
luxation are next in order of frequency, while the forward dislocation is 
most infrequent. 

In the posterior variety the direction of the force may be such that a 
deviation to one or the other side may occur. The treatment is practi
cally the same. Direct lateral pressure in the line of the normal position 
of the bone may l>e requirecl in addition to the mechanism of reduction 
above given. Partial anchylosis is not infrequent after these lesions. 
Passive motion shot1ld be begun within two weeks after the injury, and 
repeated daily if no acute inflammation is proclucecl. 

Wrist-Joint.-Dislocations at the carpo-radial joint are very rare. 
Only a few instances of complete backwarcl or forward luxation of the 
carpus are on record. Lateral dislocations are considered impossible 
without fracttu·e of the styloid process of the radius or ulna. The tlYO 
principal displacements occur with about equal frequency. In the back
ward variety the anterior aspect of the carpus rests upon tbe dorsal rim 
of the cancellons expansion of the radius, the reverse being true in the 
dislocation forward. The anterior ancl posterior ligaments are partially 
or completely rnpturecl, and the annular ligament, which binds the ten
dons clown, may be torn and the tendons displaced. 

The cause of the backward displacement is a fall on the back of 
the hancl, or a blow upon the dorsum of the raclius, just abore the 
wrist, while the hand is in extreme flexion. Violence of a similar 
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character, applied in the opposite direction, will produce the forward 
luxation. 

The diagnosis must be made between Colles's fracture aml disloca
tion. In dislocation the deformity from the orer-riding carpus is much 
greater than after fracture. In Colles's fracture the swelling on the 
doi-sum of the wrist is smooth and rounded. \Yhen impaction has not 
occurred crepitus may be obtained. 

Recluction is effected by extension and counter-extension from the 
forearm ancl haucl, to which direct pressure in tbe line of clisplacement 
should he addecl. 

Dislocation of the rnetacwpal bones, at their carpal extremities, is 
rare. Lnxation of the metacarpal bone of the thumb is mo t frequently 
met with. 'rhe rnrpal encl of this bone may be displaced partially or 
completely, in a forward or backwarcl direction. IY!teu the end of the 
bone rests upon the clorst1m of the trapezius it can be easily recognized. 

Extension and counter-extension, with direct pressure, is usually suffi
cient to accomplish reposition. A clove-hitch or snare may be thrown 
around the thumb to insure extension. Reduction is at times cliflicnlt, 
and the history of this accident is not without a record of failure both as 
to replacement and retention when replaced. 

In the displacement forward, on account of the thickness of the soft 
parts, the encl of the bone can not be easily recognized. .An unusual 
depression may be observed on the radial and dorsal aspects of the wrist, 
just in front of the os trapezium. 

Strong extension with counter-extension is necessary, ancl to this 
shonlcl be added clirect pressure, applied ueru.· the end of the displaced 
bone. 

Lnxation of the remaining metacarpal bones occurs rarely, and, when 
met with, the displacement is usually partial, aucl toward the dorsum of 
the carpus. 

'rhe phalanges may be dislocated either backward or foncarcl at the 
metacarpal articulations, or at the interphalaugeal joints. The character 

¢~~-~.~. j\i 
~ ~ 

Fw.411.-(After llnmilton. ) 

of the lesion is easil y recognized, and the rednction, as a rule, is not diffi
cult. Extension with a clove-hitch, or with the apparatns shown in 
Fi!(. 411, will effect reduction. In some instances operative interfe1·ence 
is demanded when reposition by extension and pressure can not be 
effected. Careful asepsis should be observed. On opening into the 
j11int, the resisting ligaments should be snipped with a sharp bistoury, 
when the displaremeut may be easily corrected. 

llip.Joint.-\\'hile the head of the femur may be displarecl from the 
cotyloid cadty in any direction, it is customary to couside1four distinct 
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Jnxations: (1) Upon the dorsum ilii; (2) into the iscliiatic notch; (3) 
into tlte obt11mtor foramen; (4) upon the os pubis. Practically these 
lesions occur in each of the quadrants of a circle, the center of which is 
the center of the acetabnlum. 

As shown in Fig. 412, about 50 per cent of all luxations at the J1ip 
occur in the iliac quadrant, 30 per cent in the iscbiatic, 11 per cent in the 
obtnrator, and 7 per cent in the pubic. Two per cent ocrt1r beyond these 
regions. Cases are on record 
where the head of the bone was 
lodged on the tuber ischii, in 
the lJPrinmum, and just beneath 
the anterior-superior spine of 
the ilium. 

The capsule is usually torn 
at its inferior and posterior sur-
face. It may be a slit or tear 
in the long axis of the liga
ment, or frequently a broad 
rnpttu·e occurs along the edge 
of the cotyloid cadty. The 
ligamentnm teres (when pres-
ent) is always torn. The ilio-
femoral (or Y) ligament is Yery 

Iliac 
:JO 

Ischialic 
:10 

Pu.hie 
7 

Oh!vra!or 
II 

~~J·~~.; c~~n~~:t~:~~{~tsu~~~ ;u~~ Fwf~~;·-q~,:~o,~,',~; :/'",, ~\~li'e",,'J;~.~r,t~i~:.~:b~f~~'. the 
l'Ottncling structures is always 
se1·ere, and varies in proportion to the degree of violence which caused 
the luxation, together with the particular direction of the displace
ment. 

In the displacement upon the dorsum ilii the glutei muscles may he 
lacerated, bruised, or lifted from the ilium by the head of the hone, but 
n0t by tension on their tendons, for, "·ith the Pxception of the lower 
fibers of the maximn8, their axes are slightly shortened in the ne11· po.,i
tion. The obtttrator intemns, exteruus, g-emelli, and quadratus femoris 
are greatly st1·etrhed, or torn entfrely loo~e. 'l'he pyriformis is not so 
apt to suJl'er. The pectiuens, iliacus, and psoas are caniecl upward and 
outward. \Vhen the head of the bone is projected into the iscllialic 
notch, the conditions as to the muscles are practically unchanged. 'l'he 
sciatic nerve and Yessels are pressed upon and may be contused or lacer
ated. In the ilisplacemeut upon the pubes the psoas and iliacns may be 
injured, while the femoral vessels and anterior rrnral nerve are more or 
less pressed upon. \Yheu the head of the bone is lodged in the obturato1 
fora men, the obtnrator externus muscle and the obtnrator vessels and 
nerves are more or less contnsed, while the glutei and the remaining 
external rotators are put upon the Rtretch. 

Ca11ses.-Dislocations at the hip may be congenital, pathological, or 
traumatic in causf'. 

Congenital luxations, rare in occurrence, are the result of interferenc• 
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with normal development. Failure to complete the process of ossification 
in the three bones which compose the acetabulum leaves a soft and fihro
cartilaginous cup or sac, through which, when the weight of the body is 
sufficient, the head of the femur is more or less completely displacecl into 
the pehic cadty . .Ahseuce of the ligamentum teres is not alone sufficient 
to acrount for displacement when the bones, capsule, and muscle are 
normal, fol' it i not infrequently absent in cases which liave never suf
fered a luxation. ~Ioreo,·er, the majority of cases in which this ligament 
has been ruptured by one luxation do not suffer a second displncemeut. 
An ahnormally long, loose, or relaxecl capsule will lead to sub-luxation 
or r1isplacement without rupture of the capsule. Failure of development 
from the cerdcal epiphysis is another cause of congenital dislocation at 
the hip. 

Pathological dislocations are caused by chronic arthritis. The bones 
are more or less destroyed, and the capsule breaks down, permitting dis
location of the head of the bone as a result of m uscnlar action or slight 

violence. 
Tranmatic luxations are direct or indi

rect. The most frequent cause is a fall 
from a height or from a carriage in mo
tion, the person striking upon the foot or 
knee, with the thigh mnriecl in snch a di
rection that its axis is at a considerable 
angle to that of the spinal column. 

Anatomically considered, the most fa
vorable position for the two posterior, and 
by far the most frequent displacements, is 
when the thigh is flexed at about an angle 
of 90° to the axis of the body. If the 
thigh be adducted, the tenclency. is to rupt· 
ure the capsule on its posterior-inferior 
surface, "·ith escape of the head on to the 
dorsuin ilii, or into the iscltiatic notch. 
'\'hen in a position oi abduction, the rupt· 
ure is likely to ocrur on the lower antetfor 
aspect of the capsule. 

A fall directly npon the trochauter, with 
the thigh in adduction or abduction, with 
extreme outward or inward rotation, is apt 
to produce rupture of the capsule and lux
ation. 

Symptoms.-In dislocation upon the 
dorswn ilii, with the patient standing erect 

r"··"' -Po«t;on of'"'"'";"" ;n d;, upon the uninjured extremity, the h·ochan-::1~~~$~~1i~i~ea~A~~!~1e11~~~~ot~':,~ ter of the disp]acecl femur will he nearer 
theanterior-snperior spine of theilinm than 

that of the opposite side; the thigh is slightly flexed upon the abdomen, 
adducted, and rotated inward. The head of the bone may be appreciated 
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in the new position. The shortening is from one to two inches, and in 
the vast majority of cases the great toe of the injured side is directed to 
or rests upon the instep of the opposite foot, while the knee of the lux
ated side is in front of, and slightly above, its fellow (Fig. 413). Muscu
lar rigidity and fixation are extreme. In very exceptional cases there is 
e,·ersion of the foot, with slight abduction, which Prof. Bigelow holds to 
be clue to extensive and unusual laceration of the ilio-femoral ligament. 

\Vhen the head of the bone is lodged in the iscldatic notclt, the gen
eral characters of the deformity are the same, yet not so well marked. 
The degrees of flexion and adduction are less extreme, the trochanter is 
less prominent, ancl there is not so 
much shortening. 

In the thyroid displacement the 

~· 1 ~be~~5;.-i1~!i~l~u~f :;~~c~b~Yp~be~'.sl(l~~~~ i[;~1~ 
1lton.) 

extremity is increased in length, and the thigh is abducted and slightly 
flexed upon the abdomen. The toes may be turned slightly in or ont, 
although they usually point to the front. 'rhe hip is less prominent than 
normal. The head of the femur may at times be recognized in the new 
position, although, on account of the tense condition of tbe adductor 
muscles, this is in some instances impossible (Fig. 414). 



DISLOCATIONS. 417 

When the dislocation occurs on the pubes there is abduction, slight 
flexion, and slight outward rotation. The foot is carried away from 
that of the sound side, and the toes are pointed on tward. The chief 
dia"nostic feature of this displacement is the presence of the head of the 
bon°e at Poupart's ligament (Fig. 415). 

The differential diagnosis is between muscular spasm or rigidity and 
fractme. 

Spasm or rigidity of the muscles about the hip may occur as a re
sult of au acute 01· subacnte inflammatory process in the joint, or in 
the periarticulnr tissues, or in certain cases of ostitis of the lumbar 
vertebrro, sacrnm, or ilium, in the neighborhood of the psoas aud ilia
cus muscles. This condition of partial immobility may be dillerentiated 
from that of dislocation by the absence of the slwrtening, which is 
present in the displacement on the dorsum ilii and into the iscl1iatic 
notch, the lengthening in the thyroid luxation, while the head of the 
bone on the pubes will determine the character of this lesion. The 
absence of the characteristic deformity of each of these forms of dislo
cat ion will determine the ruagnosis of muscular spasm or rigidity. The 
symptoms of fracture near the hip have been given. Shortening, pre
ternatural mobility, and crepitus are to be chiefly relied upon in differ
entiation. 

Reduction-Dislocation on the Dorsurn Ilii-Bigelow's Method.
In complete ether narcosis, place the patient upon a strong, low table, or 
upon the floor, in the dorsal decubitus. Grasp the leg of the dislocated 
side, just above the ankle, with one hand, and near the knee wHh the 

other, flex the leg on the thigh, and the 
thigh on the abdomen, to nea rl y an angle 
of 90° with the surface of the floor, ad
duct the thigh until the knee of this side 
is carried to about the midcUe of the sound 
thigh, and then cause the knee to describe 
a circle outward and downwarcl until the 
leg is brought to the floor in its normal 
position (Fig. 416). If the luxation is not 
reduced the manmuvre should be careful
ly repeated. This method of reduction 
by manipulation is based upon the resist
ance to reduction which is made by the 
ilio-femoral ligament (when this is not 
torn). 

The normal position of this ligament 
is shown in Fig. 417, anc1 its relaxation 
by fl exing the dislocated thigh upon the 

F" '16-Rcductiou of dislocntion on the abdomen is shown in Fig. 418 ; and it is 
d8",·!~io",', .. )illi by mnnipulntion. {After h' .- readily seen that if, with the thigh in t is 

position, abduction, with outward rota
tion, is practiced, the head of the bone \Yill be lifted orer the margin of 
the acetabulum and carried in the direction of the socket. 
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Crosby's Method. *-Place the pa
tient on the floor, in the dorsal decu
bitus. Flex both legs on the thigl1, 
ancl the thighs on the abdomen, and, 

Fio. 4 i 7.-Thc<m;:i~~·~)1 or Y ligament. with the arms locked underneath the 

knees, raise the patient from the 

floor so that the body will rest only on the neck and shoulders. If, 

after suspension lasting two or three minutes, reduction is not accom

plished, the patient should be 
swayed from side to side, thns 
adding alternately slight abcluc
tion and adduction to the exten
sion. "'bile the displacement may 
be overcome withot1t anrosthesia, 
it is much more easily and surely 
effected with it. 

The same result may be accom
plished by employing vertical ex
tension in the manner recommencl
ecl by Bigelow and shown in Fig. 
419. 

Hamilton's llidlwd.-The pa
tient is in the dorsal clecubitus, 
and the limb is grasped as in Bige
low's method. "Flexing the leg 
on the thigh, the knee is to be 
carefnUy lifted toward the face o( 
the patient, until it meets with 
some resistance ; it must then be 

1:'10. 419.-Reduction of dislocation on the dor:-um ilii 
by vertical extc:n,..ion. (Bigelow.) 

*This method wns introduced by the late Prof. t\. B. Crosby. 
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moved outward and 
slightly rotated in the 
same direction, until re
sistance is again en
couutered, when it must 
be brought downward 
agaiu to the bed." 

The older method of 
Yiolent extension, by 
means of block and 
pulleys, should not be 
employed, unless all 
other means have failed. 

Reduction of Dis
locations into the Is
cltiatic Notcli.-Iu this 
luxation th-3 mechan
ism of reduction is prac
tically the same as fo1· 
the preceding displace
ment. One point must Fw~~~ti(~;~rri:1:~~fo~i~{o ~t~ef._5~biatfcn~ofcl~01(r1:~f1~:1~~ in be guardecl against
the clanger that, when 

the head of the femur reaches the margin of the acetabulum, it may be 
deftected below the rent iu the capsule, and lodge in the thyroid foramen. 

If extension aucl counter-extension after the older method (Astley 
Cooper's) be necessitated, the pelvis should be fixed by a sheet folded 
and passed through the peri
nroum and over the groin, ancl 
extension made from above the 
knee, with the thigh flexed al
most to an angle of 00° with 
the abdomen, and adducted un
til the knee is carried in frou t 
of the oppo8ite thigh (Fig. 420). 

lledlldion of Dislocations in 
ll1t Tltyroid .F'oramen-Metlwd 
of Bigelow.-Place the patient 
upon the floor, in the dorsal de
cuhitus, flex the leg on the tl1igh, 
and the thigh on the abdomen, 

~~~~:~1~~~'. tl;h~:m1~o:~~eet~~~~'. 
mur inward, adduct, and carry 
the knee to the floor. 

'fhe older method im·olrnd 

~;t~~~!~~ ~~ : ~~t=~:~o~~=~t;onnd Fw. 421-Rcdn~~~,·~ "%f.:~/~~.;mo the thyroid 
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passed around the inner surface of 
the thigh, while the pelvis was 
fixed by a sheet passed around 

Fw. 422.-Hhowing the relation of tbe ilio-femoral th fa part of the body, and upo n 

:~g:rmi~~~ ithed~~11~~f:l"}o~~n;!~i. h(~4;ro;~~) fc- which traction was employed in an 
opposite direction (Fig. 424). If 

pulleys can not be had, the sheet which is cal'l'ied around the thigh 
should be tiecl into a loop 
and laid over the shoulder 
of the operator. 

R eduction of Dislo
cations upon tlte Pubes 
-Hamilton's Jfetltod. -
" rhen the head of the 
bone is lodged well over 
the pelvic rim the thigh 
should be abducted and 
rotated outward, in order 
that the head may be 
thus lifted over the pu
bes, and then fl exed upon 
the body, adducted, and 
brought clown. Rotation 
outward should cease as 
soon as the heacl of the 
bone has risen above the 
pubes. \Vhen the head 
has not passed above the 
rim of the pubes, out
ward rotation is not called 
for. Fm. 421.-Coopcr':oi'Je~~~~!a~ed(J~:il~~~~lltion fnto the thy-
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If in this manceuvre the bone slips into the thyroid foramen, the 
manipulation giren for this luxation should be practiced. 

By E.rtension and Counter-Extension-Hamilto11·s Jlfellwd.-Place 
the patient upon the edge of a bed or table, so that the injured limb may 

Frn. 425.-Reduction or di~locntion upon the pubes by extension and counter-extension. (Hnmilton.) 

fnll slightly over the edge. Extension is ma<le from the thigh, and 
rounter-exten8ion from the perinreum and groin, in the direction indi
cated in Fiir. 425. The tendenc~- of modern surgery is to rely upon ma
nipulation under anresthesia rather than resort to the forcible methods 
of extension and counter-extension. 

The after-treatment of hip-lnxation involves fixation of the muscles 
about the joint for from two to six weeks. A p;ntta-percha, heavy paste
board, or leather splint, molded to the side of the pelvis, thigh, and down 
to the ankle, applied upon a thin layer of absorbent cotton, and held in 
place by a leg-, thigh-, and spica-bandage, should be employeil. 

The prognosis as to rapid restoration of function is not always favor
able. The injury to the capsule, and more especially to the mtlScles 
around the joint, may lead to an impairment of the hip, more or less 
permanent. In permanent luxations, in some instances, a fair degree of 
mobility may be developed. Reduction has been successfully performed 
as late as four ancl six months after the injury. 

The treatment of congenital dislocations of the hip, and of pat.kologi
cal luxations, will be gh-en later. 

Dislocations at tlte Knee-The Tibia from tlte Femur.-Displace
ment of the femoral end of the tibia may occur as a result of congenital 
malformation, disease, or accident. 

Congenital luxation is rare, ancl is usually partial. As a rnle, the 
tibia is displaced forward, although the opposite condition may prevail. 
Absence of the patella has been observed in seYeral of these cases. 

Pathological dislocations will be given under· the head of diseases of 
this joint. 

Traumatic luxation at the knee is comparatively rare. The tibia 
may be completely or partially displaced, and in any direction. Partial 
<lisloration is the rule. Complete lnxation is apt to be complicated with 
a wound. A compound dislocation usually occurs forward or backward. 
The cause is direct violence. A blow upon the anterior aspect of the 
tibia, near the joint, or the posterior-inferior portion of the femur, may 
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cause a backward displacement of the tibia, while violence from opposite 
directions may produce a forward dislocation. The same force applied 
laterally may also produce the lateral displacements. A fal'orable condi-

Fio.427.-Thc same, nfter exsection. 

tion for luxation is the application o{ violence when the leg is in extreme 
tlexion. A sudden twisting or wrenching o{ the femur upon the tibia when 
the foot is so caught that rotation on thl3 heel is impossible, is farnrable 
to rupture o{ the Hgaments, ancl lateral or oblique incomplete luxation. 

The symptoms of dislocation at the knee are usually clear. In the 
backward l'ariety the antero-posterior diameter of the knee is increased, 
the tibia projects into the popliteal spare, and the condyles of the femur 
are unusually prominent. In the forward variety the autero-posterior 
measurements are also increased, the anterior edges of the tibia are easily 
detected in the ach·anred position of this bone, while the condyles of the 
femur are unusually prominent posteriorly. 'rhe tibia may be rotatecl 
upon its axis. In the lateral displacements the condyle of the femur is 
recognized as projecting on one side, while the fiat encl of the tibia is felt on 
the opposite side. The transl'erse diameter of the joint is increased in pro
portion to the degree of displacement, which is, howeve1-, rarely complete. 

Treatment.-Reduction is readily effected by extension and counter· 
extension, with direct pressure ancl counter-prnssure in the proper direc· 
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tions. Once reduced, tixation should be secured by Buck's extension, with 
sancl-bags applied to the limb, or an innsting splint should he employed. 

The prognosis after this injury is m1faYorable. The function of the 
joint is rarely fully restored. The question of amputation after clisloca
tions of the knee, where there is extensiYe iojury of the sunounding 
structures, is one of great importance. Shock is more profound in this 
Juxation than in dislocation at any other joint. A primary amputation 
will rarely be justitiecl except after laceration of the popliteal vessels. All 
antiseptic measures should be employed, and amputation only advised 
alter every effort consistent with the safety of the patient's life has been 
made. Exsection is preferable, and offers not only a greater degree of 
safety but a more useful result. 

Dislocation of tlte Patella.-This bone may be displaced by mnscular 
action, without the aid of external violence, or by an injury alone. 
"'hen the ligamentnm patellre is ruptured, it is carried upward for a 
varying distance by the contraction of the quadriceps. It can only be 
displaced downward by a blow receirnd upon its upper margin sufficient 
to tear it loose from its muscular attachments. Dislocation outward is 
the more :frequent variety, and occurs as a result of muscular contraction 
and from violence. Displacement inward is the result of a blow received 
upon the outer margin of the bone. In the lateral dislocations, iu rare 
instances, the patella is turned obliquely on its edge, or it may possibly 
be completely inrnrteil. 

'l'be symptoms of these various luxation are unmistakable, and the 
reduction, by relaxing the quadriceps and pressure, not difficult. 

The niter-treatment is directed to the pre,·ention of recunenre. 
Dislocations at the Ankle-Joint. - Dislocations at the tibio-tarsal 

articulation may occur in four clirections, viz., forward, bctckward, in
ward, and outward. In the last two forms fracture of one or the other 
malleolus is apt to occur. 

Dislocation of the tibia inward is caused by a fall upon the foot at a 
time when it is tumed outward, the body-weight being brought to bear 
upon the inner aspect of the heel and great toe. This form of sprain is 
frequently caused by leaping from a wagon or rar in motion. It may 
also result from a heaYy blow upon the fibular side of the leg, near the 
ankle, when the foot is solidly fixed against the ~rounil. 'l'he displace
ment is usually partfal. A complete lnxation is apt to be compound. 

The symptoms of inward dislocation are the great prominence of the 
inner malleolus and the peculiar twist of the foot, ·so that the inner side 
of the heel and the great toe rest on the floor while the sole looks ob
liquely outward and ttpward. The only displacement it may be mistaken 
for is that of the astragalus from the os calcis. 

The treatment is to bring the foot into the normal position by pressure 
antl counter-pressure, and fix it with a splint and bandage. On account of 
the great swelling which is likely to occur, an immo,•able dressing shot1ld 
not be appliecl until the acute symptoms of inflammation have subsided. 

The symptoms of outward displacement are the re,·erse of the inward, 
and can without cliflicnlty be recognized. Displacement of the tendons 
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of the long and short peronei muscles, from their sheaths behind the 
external malleolus, is likely to occur in this accident. After reduction 
at the joint these should be pushed into place, and an effort (rarely suc
cessful) made to hold them in position by a compress and handage, ap
plied before the splint for the luxation is adjusted . 

.Forward dislocation may occur as the result of a blow upon the back 
of the leg, near the ankle, while the foot is firmly placed upon the grotmd; 
by falling forward with great Yiolence, when the momentum of the body 
is suddenly arrested by the foot striking against the ground ; or by fall
ing backward, with the foot so fixed that great and unusual extension of 
the tarsus takes place. 

The symptoms are unnatural prominence of the heel, shortening of the 
distance between the toes and the front of the tibia, on the displaced side. 

Reduction.-Place a clove-bitch aronnd the heel and instep for exten
sion, ancl make counter-extension from the thigh. Flex the leg so as to 
relax the sural muscles, and make forcible extension from the foot. As 
soon as the extension is well begun the operator places bis foot against 
the front of the patient's tibia, just above the ankle, and pulls forward 
on the foot, at the same time flexing it on the tibia. 

Backward displacement is caused by violence applied in a direction 
opposite to that which produces tbeforwarcl luxation, and the symptoms 
are exactly the reverse. 

The treatment demands reduction by extension and counter-extension, 
ancl direct pressure. 

Dislocations at the ankle are often complicated with fracture, or may 
be compound. In any form of injury an effort should be made to save 
the foot and joint. The ankle is exceedingly tolerant of surgical inter· 
ference, and, with strict cleanliness and antisepsis, amputation on account 
of complicated or compound dislocation will be rarely necessary. 

The fibula may be displaced from its articulation with the tibia at its 
upper or lower end. At the upper encl it is usnally lnxated forward, as 
a result of direct violence from behind, although it is possible to barn the 
reverse occur. The bone will be felt in the abnormal and anterior posi
tion, and may be pushed directly back into place. In the backward dis
placement the biceps muscle may procluce the l uxation, or it may be from 
violence applied from the front. Strong ancl continued pressure must be 
employed to retain the bone in position until adhesions occur. During 
the treatment the leg should be flexed on the thlgh in order to relax the 
biceps. 

At the lower end dislocation of the fibula alone, without the tibia, is 
exceedingly rare. Anatomically, it may ocrnr in both directions. Re
duction may be effected by cJ.irect press11re. The fibula may be clisplaced 
outward from the tibia by the astragalus being driven upward between 
these bones. 

Dislocations of tlie Bones of the Tarsus .-The astragalus may be 
partially or completely dislocated forward, backward, outward, or in· 
ward. The luxation is usually incomplete. On account of the great 
violence necessary to its production it not infrequently is compound, or 
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complirated with n fmrtnre. Yiolence of the Ra me rhararter as that which 
produces displacement of the tibia will caL1se dislocation of th<> nst1·agalus. 

Trmln1r11t.-Lnxation of the ash-agalus is a serious accirlent. The 
efforts at reduction do not always succeed, and, even when reduction is 
effecte<l, the injurr to the joint may be such that loss of function results. 
Direct pressure and counter-pressme, while the patient is profoundly 
amrsthetized, offer the best means of successful reel uction. Displace
ments of the metatarsal bones and phalanges o[ the toes are treated in 
the same geneml W'.1,V ns descl"ibed for similar lesions of tl1e hand. 

Thr Yerlebrw.-Disloeation may occur at any articuhu· surface of the 
yertebral cohrnrn. The accident is always sel'ious, the gravity being pro
portionate to the degree of displacement and the injury to the cord and 
nerres. 

Luxations are more common in the cervical region. One or both 
articular processes may be displaced forward or backward upon the ver
tebra below. In the unilateral displacement the fibro-cartilage between 
the bodies is only slightly im·ohed, and, while there is pressure upon 
the ner1·es pas~ing out of the intervertebral foramen, there is no pressure 
upon the cord. In the bilateral form the cartilage is tom, the body more 
or less im·oll"ed in the lnxation, and the cord compressed. 

The causes are muscular contraction, or violent twisting of the neck 
by accident. · 

The symptoms of unilateral displacement are paiu-\"l"hich may be 
referred to the distribution of the ne1·1•es passing through tlie interverte
bral foramen involved-at the seat of luxation and rotation of the head. 
in a forward dislocation, so that the chin points to the side opposite to 
that upon which the injury exists. \\Then the luxa.tion is backward, the 
lace is turned toward the seat of injury. 

In the case of a young lady which came under my observation, the 
right articular process of the fourth cerdcal vertebra was displaced for
warrl by sudden and violent mllscular contraction. Pain was acute at 
the seat of luxation, and numbness clown the right arm iuclicatetl com
pres,ion of some o[ the 1ilaments forming the brachia] plexus. Reduction 
was effected as follows: The patient being seated in a chair, the shoul
ders were held immo,·able and the head further rotated to the left; then 
stroni; extension was macle by lifting the patient from under the chin 
an<l occiput, at the same time carrying the head back to the right. Relief 
wa' immediate and permanPnt. 

In bi lateral luxation careful extension and direct pressure and counter
press11re shonltl be practicPcl. 

Dislocation o[ the condyles of the occipital bone from the atlas is 
probably always fata l. Lnxation at the atlo-axoid joint, with fracture 
or the odontoid, is also fatal. 

Ribs.-The ribs may be d isplaced from their rnrtebral articulations. 
1'he rause is direct violence, and the displacement usually forward. The 
true ribs may be dislocated at the junction of these organs ,,;th their 
cartilagt•s, near the Rter1rnm. The treatment for these 111xations is the 
same as for fmcrnre. 

;!() 
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DISEASES 0 1' THE JO[NT8 IX G£NE1!AL. 

InHammation of a joint may be simple or i11ftclil'e. It may inrolre 
the en tire anatomical structure of the articulation, or may be limited to 
a portion of the capsule or its lining membra ne. " ' hen the lining mem
brane is alone involved it is called synovitis (a similar condition of 
the tendon sheaths is known as tlir:citis or teno-synovitis). " ' hen the 
ligaments of a joint are involved it is called syndesmitis. When all of 
the structures are involved-bone, carti lage, ligaments- it is known as 
arthritis or osteo-artltritis. 

A typical simple (non-infective) intlammation of the joint structure 
occurs after an ordinary sprain. The first symptom is pain and Sll'ell
ing proportionate in general to the extent of the traumatism. Ilyper
romia and dilatation of the capillaries in the basement membrane of the 
synod al membranes and ligaments occur, followed by emigration of 
leucocytes into the intercapillary spaces as well as into the cavity of 
the joint, in which there is almost always a transudation of serum. The 
synovial tluicl is increased in quantity, richer in cell elements than nor
mal, and frequently discolored by reel blood-corpuscles or free hrematin. 
Not onl y is the capsule distended, but frequently the communicating 
bursro are also abnormally filled with fluid. The embryonic cells, which 
are the product of the inflammatory process, are found not only lining 
the synovial surface, but there is also a connective-tissue hyperplasia 
in the substance of the capsule. Simple arthritis or synovo-arthritis as 
described (pyogenic infection not having occurred ) tends to recovery. 
The inflammatory sy mptoms subside, repair goes on rapidly, absorp
tion of the exnclate takes place, ancl, when uncomplicated by rupture 
of the capsL1le or fracture of bone or cartilage, its function is restored. 
Should infection occur, the clinical history is entirely different. The 
symptoms of pain ancl swelling are exaggerated ; pus forms in the joint; 
the liquefying action of the toxic products genemted by pyogenic organ
isms destroy the synovial snrfaces and produce erosions of the cartilagi
nous facings of the bone ancl the interosseous fibrocartilages, if such 
exist; softening or thickening of the capsule, inc1·eased abnormal hyper
romia, invasion of the periarticular tissues, and, in the natural course of 
this form of arthriti , rupture of the capsule and escape of purulent con
tents follow. Neglected cases of pyogenic infection of a joint lead gen
erally to the invoh·ement of the bones connected with the articulation. 
Osteomyelitis may in this way occur. 

Treatment.-The first essential in the treatment of simple traumatic 
synovitis, or synovo-arthritis (sprain), is rest. This is best secured by 
the recum bent posture and elevation of the part involved. The ice bag 
or cold applications are L1suall y grateful. Immobilization of the part hy 
plaster of Paris or by some fixed dressing, between which and the in
jured member a considerable layer of absorbent cotton is interposed, 
produces a comprPssion "·bich aids in the absorption of inflammatory 
products. In sprain at the ankle, as ach ised by Prof. Y. P. Gibney and 
others, tight strapping with adhesil'e plaster from the dorsum of the 



UU:iE ASES OF TUE J OJ};T S. 427 

foot around th e ankle and lower leg in fi g ure-o[-eif(h t faR hion Jrn s been 
the<l in la te yea rs, especiall y in subjec ts wh o a re unable to gh·e up 
work . . \ s soon as the injury is received, tb e strapping is applied; the 
, hoe is worn as if nothing had h a ppened , and the patient is ach ised to 
goo abo ut regardle s of the sense of disco mfort whieh ma y he present . 
• \ con•idemble number of surcessful cases treated in this way ha ,·e been 
reported by ,·ari ous surgeons. 

The treatment of infective artli ritis, or synovo-arthriti s, demands abso
lu te rest from the momeut of its inception a nd the enrrge ti c efforts of 
tlw surgeon to a rrest the invasion of th e joint and to build up the nor 
mal resistance of the pa ti ent. Be t1Yeen the danger of opening into an 
in[ected join t and instituting drainage and the threa tened des tru cti on of 
the stru ctures from th e presence of a further accumula tion of pu s in the 
capsule, the surgeon is frequently a t a loss wl1a t course to vursue. 
Since the judicious employment of cocaine renders the proced ure p racti 
cally without pain, especiall y in chjJd rnn over twel re years of age and 
in all adul ts, it would he p roper to attempt an evacua tion of the puru
lent acc umulation in the capsule b.v careful aspiration a nd irriga tion 
1hrough a large-sized as pira ting needle with a boil ed satu ra ted solution 
of boric acid cooled down to 110° F. Carn should be taken to exhaust all 
of the lluid possible from the join t through the la rgest as pira ting need le, 
and, of course the needl e shoulcl be thoroug hl y asepti c before i t is u sed 
even in a septic joint. The opening shonlcl be a t once sealed with gauze 
or collodion and an absorbent compress applied to th e joint. It is proper 
to say that in th e au thor 's experience such measnres have usuall y fail ed, 
incision ancl clraioege being ultimately necessaty 'Vhen incision is 
determined upon, it should be free, an cl in a large joint, such as th e 
knee; a single opening upon th e outer or inner side of tbe ca psule will 
11suall)- suffi ce. Thorongh irrigation should foll ow the incision , a nd i t 
is well to insert a nwdium -sized rubber d rninage tube whi ch has been 
laken out of th e sterilizer immedia tely before using. The peri od fo r 
which clrninage sbou ld he employed will be determined b )' tl1e symp
toms. \\' hen the pus has p ra cticall y ceased to fl ow from tbe t ube, it 
may be removed, a nd the same careful ase pti c dressing applied un til 
reco1·ery is complete. • 

Penelrrtlinf/ Wounds. - Ordina ry incision. puncture, or lacerated 
wounds of a joint a re serious onl y as they cause in[ection. An asepti c 
incision or punctured wo nnd . as in explora tion of th e jcoint, is prac tical ly 
wilhout risk. An accid ental, punctnred woun d requires no fur ther 
treatment than ase pti c ma nagement an cl comple te rest, unl ess symp toms 
of infection occ 111·. It should tben be treated according to th e direc ti ons 
jn<t iriven. Jn laceralio11 of a joint, wh ere the a ir or nn y in fectious 
a~~nt has been f'a rri ed into the la t ter . it shonlcl at onre be made sterile 
h)· irrig-at ion with bori c acid soluti on and !he wo und clo$ecl wi th or 
wi thout clm inag~. as rn ny be d emnndecl In g1111sliot wonmls of the 
joint the sa me trea tment should be institu ted. These ai·e somewhat 
mm·e formidable on acco unt of the destrur tion of hone wh irh is likely to 
follow the passage o[ a ball through a join t. I t is advisable to cleanse 
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the wound of entrance and exit, taking the usual antiseptic precautions, 
keeping Lhe member in complete rest while repair is going on. TIJis 
method was followed in a recent case uf penetration of the knee joim 
with a ball from a Colt na,·y pistol, and no sepsis occurred, the joint 
resuming perfect function within six months after the accident. \\"hen 
infection does occur, the ordinary surgical rules for infected joints should 
he followed. 

Dry Sy1w1•ilis, or S,1Jl10tO·rtdliritis, is occasionally met with in sur. 
gical practice, espPf'ially in rheumatic subjects. lt is au inflammation 
of the synovial membrane of the capsule in whiC'h thel'e is not only no 
tran"lllatiun of fluid into the capsule, but the normal synovial ser1·etion 
is dimini,hed, and in many cases, even when properly cared for, ending 
in loss of function or anchylosis. These cases require rest so far as the 
joint is concerned, and an effort to correct the diathesis which causes the 
inflammation. 

Tuber1·1tlous ilr/luitis.-By far the more frequent form of suhacute 
and chronic arthritis \\'hich comes under the surgeon's obserration is 
tubercular in character. Tuberculous arthritis may originate in the 
deposit of the bacilli of tuberculosis directly in the synovial membrane 
or articular structures proper, and this condition is found as a rnle in 
adults, or indirectly by invasion from foci of this disease in or near 
the epiphyses contiguous to the joint. This last method of iurasion is 
more frequent in children. The symptoms of tuberculous joint disease 
v:ll'y in some respects owing to the direct ot· indirect involvement of the 
cavity. The1·e is also a mal'ked diJl'erence between traumatic arthri1is 
and this specific form of infection. 

Acute arthritis is always a painful all'ection, and is almost always 
traumatic in origin. ln tuberculous arthritis pain is rarely acute, 
and is intern1i1tent and mild in character. If pyogenic (mixed) inlet" 
tion occurs, vain ancl high tempemture ensue. 

\',.hen tubercular ostitis precedes the arthritis, pain of a mild charac
ter is more apt to be constant. 

"'hen the syno\'ial membrane become.· the seat of tuherrnlous de· 
posit it becomes softPned and thickene<l, covered with a rich layer of 
granulation I issue, and relaxed, permittingJiathological dislocations, flex· 
ions, rotations, etc. 1 to take place. 

The treatment of these cases, both constitutional and local, will be 
taken up with the sperial management of tllP Yarions joints. 

D1:-;E.\:-:.Es OF 8PECI.\ L .TorxT~. 

Ql tlte Ilip.-,1.rthritis of the hip, Mp-joint di,ease (morlms to,Nf, m 
morb11s co.mrius), is a freq neut and formidable afl'ection, nn<l one whieh, 
in many instances, will baffle the best mPdical and surgical rare tbroul(h 
months and years of snfferin11, enclinl( in destrnction of the joint, and 
freqnently in death. It is a clisPa'e of childhood, orrurrinf( chiefly in 
the period of rapid 111·owth. It rarely orcnrs after the twelfth ;-~ar. 
It may occur at any rime prior to this age, the majority of cases being 
uetween the ages of three and six years. 
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'fhe pathology of morbus coxre will va1·y with the peculiar character 
of the lesiou. The morbid chauges which occur in that variety which 
is most frequently met with are those of tubercular ostitis, followed 
by destructive urlhritis. The initial lesiou occurs as an interference 
with, or anest of, nutrition, near the diaphyso-epiphysea l car1ilage 
(llig. 428, ct), du e to the deposit 
of tuberculons material at this 
locat ion. It may begin on the 
diaphyseal or epipbyseal side . 
. \eeording to Prof. Gibney,* 
the initial lesion appears in the 
e1·eml centers of ossification 

about the same time. It is an 
osl dis rarefa.cien.~. The can
cellous cavities become fill ed 
with embryonic cell s, . absoqi
tion of the lamellre 0ccurs, th e 
inflammatory new products may 
undergo a slow p1·ocess of fatty 
metamorphosi ·, may become FIG. 42s.-Sect ion~~."0D\1;~~:~':\1b~t~~/' hoy eig:ht J<:nrs 
caseoos, or with rni xecl infec. 
tion the process may terminate in pus forniat ion. The cl e1·elopment of 
the bone is arrested, the ostitis, commeneing in the deeper portions, 
tr:wels in all directions, destruction of the diaphyso-epiphysea.I cartilage 
oerurs, with sepamtion of the epiphyses (diasta.sis). '\' hi le these eha.ng-es 
are going on, the lining membrane of the cnpsule becomes im·olred, the 
process being- one of cluonic S?Jnovitis, which, as has been sla ted, tel'l11i-
11ates inevitably in inflammatory cha.ngPs in the tissue proper of the 
capsule. The joint becomes filled with the products of inflammat ion, 
lhe capsule, 01·erdistenclecl and weakened, rnptures either spontaneo usl.1· 
or as a res ult of motion, and clisloeation may occur. " ' i th separati on 
of lhe epiphysis and destmction of th e neck of the fem ur shortening 
e nSUfS . 

Occasionall y the initial ostitis may be situated in the bones which 
rorm th e cotyloid ca\'ity. It is held that hip-joint disease may, in 1me 
instances, result from a peri ·a rticnlar intlarnmation, firot a synclPsmilis, 
<econclly a sy1101•ilis, lastly arthritis. 

!"r111ses.-The ca.uses of liip disease are chietl.1· pred isposing. .\ny 
clys('J'a~ia whirh impairs nutriti on in [!eneral fa,·ors the lodgment and 
l>roliremtion o f the hacillns tuberc nlosis and tends to destrnctirn ostitis 
and arthritis. Traumatism may, and und oubted ly does. precipiiate the 
inllammator)· process in man y cases, yet the ord inary violence to whieh 
this joint is snbjectecl will rarely induce ro:ritis, except in chi ldren 
nff .. rte<l 11ith some constitutiona l disease. Excesshe nse or a hlnw mn)· 
prmluce •ynoviti s, but, in a healthy patient, rapid rerOl'er.1· is almost 
<'erta in. If diastasis occurs as a resu lt of accident, os/ilis ensnes, and 

*"The Hip and its Dbcasc .. ," Bermingham & Co., Xew York. H~~.J. 
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impairment of the joint follows, yet this is an exceedingly rnre injur)'. 
Rupture of the ligamentum teres, which must occur in a Lranmaric· 
luxation, could not induce destructive arthritis in an otherwise health\" 
incliddual. · 

The S!Jl11ptoms of hip disease are divisible into two 3tages. The first 
slctge embraces all the phenomena of inflammation, up to a positire and 
appreciable destmction of the structures which enter into the formation 
of this j•iint. The seconcl stage embraces the phenomena of destruction, 
namely, shortening of the neck, diastasis, rupture of the ligamentum tercs 
and capsulal" ligament, and luxation. 

Among the earlier signs of this disease is pain, referred directly to the 
hip joint, or it may be to the hip and knee joints, of the affected side, ancl 
in some instances the pain is felt wholly in the knee or the same side. This 
symptom is most exaggerated at night and in the early morning hours, 
and after the child begins to morn about may disappear. The distrihu. 
tion of the ohtnrator nerrn to both articulations will account for the reflex 
sensibility in the knee. In a certain number of cases the patients 11·ill 
deny all sen>e of pain, and even under pressure may not exhibit signs of 
suffering. In children this effort at concealment (not uncommon) is in
cited by the fear of being subjected to surgical treatment. If, howerer, 
a careful examination is made, rigidity of the muscles about the hip 
will be eviclent. In standing erect, tbe weight or the body will be 
brought upon the sound extremity, the gluteal fold on the affected side 

·Fw.42!l.- .. \ftcr8nyrc.) 

is partially obliterated (Fig. 429), and in walkini: 
there is almost always a perceptible limp. The 
iliacus, psoas, and adductor muscles are usually in 
an abnormal state of tension; hence the initial 
flexion of the thigh, and outward rotation or e1·er
sion of the foot. 

Rigidity of the psoas and iliacns muscles-one 
of the more positirn early s~-mptoms of hip dis
ease-may be demonstrated in the followini< man
ner: If the patient be stripped an<l laid flat on the 
back, on a hard, level surface, and both legs drawn 

F10.4 30.-(.\fl(>r!o\11yrc.) 

up (Fig. 430), it will be seen that the sacrum, spines of the ,·ertehrao, the 
scapulw, anrl occiput rest in contact with the table. If the sound leg 
be now extended and the popliteal space brought well down again. t rlw 
surface of the table, the lumbar spine is only ,·ery slightl~-, if at all. 
lifted from the table (Fig:. 431 ). If there be rigidity of the muscles 
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named, as a result of hip disease, on the suspected side, when the effort 
is made to bring this leg into a position parallel with the sound one, it 
will be sePn that extension of the thigh is limited, and that the motion 
ol the hip joint is transferred to the lumbar "ertebne, RO that when the 
popliteal space to uches 
the ta ble the luml.Jar 
spines are lifted from 
one to three inches from 
the sul'face (Pig. 432). 

Tile durnti on of the 
1irst stage varies from 

F1(;.43l. -( AfterKn.1n·.) 

f\ro or three months to as much as one year, and in exceptional cases 
longe r. 

In the second stage the thigh is fur th er flexed on the abdomen, add uc
tion is more pronounced, and shortening is prPsent in a degree varying 
with the extent of destructh·e ostitis in the acetabu lum , or head and 
neck of the femur, and to the character of the luxa ti on. In the usual 
11osition of the foot of the a:ffectecl sicl e, in this stage, the great toe or 
inner surface of the tarsus rests upon the dorsum of the " -ell foo t, or 

on the spine o! the 
ti bia. The shortening 
-which may be deter
mined by measuring 
fro m the an teri or-supe-

Fio. 432.- (.\ ft..::rSnyre. ) l'i OI' spine Of the ili u m 
to the inner malleolus 

- will rnry from half an inch to several inches. Nelaton's 0 1· Callall'ay's 
test-already gi,•en in the arti cles on fractures of the femur-will demon
strate that the shortening has occnned above the trochanter. 

·\\'hen suppu ration occurs, the capsule g ives way, ancl sooner or later, 
if surgical interference is delayed, sinuses open through the skin, about 
the trochanter, or in the groin . P erfomtion of the acetabul um takes 
place in a certain propor tion of cases. 

Diagnosis.- Disease of the hip join t may be difie rentiatecl from bur
sitis, peri-articular inflammat ion, rheumatism, neuralgia. sacro-iliac dis
ease, or ostitis of the trochanter or ilium. I t is also importa nt to deter
mine whether the initial lesion is a synoi•itis or an ostitis. 

Synoritis may be ransecl by excessh·e use of the joint, by strain or 
concussion, by snclcleu exposm e to cold, or i t ma y result as a. symptom 
of gont or rheuma tism. It is a. painful affection from its incipiency, and 
the pain increases with the march of the effusion into the joint and the 
distention of the capsul e. :Motion increases the pa in , which is usuall y 
so severe tha t all mm·ement of the join t is fil'ml y resis ted. The cause 
may usnally be tra cecl to an injury. Synodtis clue to gout or rheu ma
tism occurs usuall y in adults ; coxitis is practicall y a d isease of child
hood. 

When ostilis is t11 e initial lesion. the approach of the disease is inRidi
ous and much less painful. " ' hen present, the pain in ostitis of the head 
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and neck of the femur is deep-seate<l and dull , and motion is compara. 
th•ely free. R otation and pressure of the head upon the capsule and in 
the acetab ulnm do not produce the sharp sense of pain felt in synodti ~. 
Ostitis is the rule in children, synovitis in adults. 

Bursitis about the hip is rare. The sac between the capsule and the 
conjoined tendon of the psoas and iliacus muscles, and those situated 
between the tendons of the gluteus maximus, medius, and minimus and 
the great trochanter, and that between the quadratus femoris and the 
lesser trochanter, may one or all be involved. Inflammation in one or 
more of these bursre may be recognized by the limited extent, as well as 
the acuteness of the pain elicited by direct digital pressure immediately 
over the known position of the sac. Pain in the knee is not present in 
bursitis at the hip. Rigidity is not general in the muscles about the 
joint. 

P eri-articular inflammation is a painfol affection, causing marked 
lameness from the start; it is accompanied by local swelling and tender
ness if superfi cial , and usually by exacerbations of temperature, all of 
which "~JI render it easy of recognition. 

Muscular rheumatis11i is rarely confined to the muscles of the hip. 
lt is an expression of a constittllional condition which can not but be 
elicited by a carefnl history and study of the case. The pain is more 
severe a nd more early recognized than in coxi tis. The painful territory 
may be outlined by fixation of the joint and digital pres~ure upon the 
muscles involved. 

Neuralgin occurs very rarely in children, in the period when hip
disease is most likely to appear. The exacerbations of pain are more 
sudden in development and acute in character, and occnr with grea ter 
freqnency and regularity than in hip disease. Motion is tolerated better 
in neuralgia than in coxitis. The symptoms of ostitis which lead to 
arthritis, if carefull y studied, will show" wide difference from neuralgia 
about the hip. 

In artliritis or ostitis at the sacro-iliac junction pain is caused by 
forcibly p ressing the ilium aga inst the sacrnm. The same symptoms 
may be elicited by <lirect pressure posteriorly Ol"er the sacro-iliac articu
lation. Motion at the hip is onl y slightly if at all embarrassed. 

Prognosis. - In hip-joint disease commencing-as is the rnle-in 
ostilis or epipllysitis, the prognosis is bad as regards restoration of 
function. Pm·tial or complete anchylosis, with a variable degree of 
shortening, will result, in the vast majority of cases, no matter how 
skillfully treated. The proportion of fatal cases ran scarcely be de
termined. It is safe to say that at least five per cent of all cases in 
which the lesion begins as an ostitis encl in death in from one to six 
years. 

In traumatic synovitis of the hip the prognosis is favorable. A resto
ration of fu nrtion is t he rnl e. 

TrN1f111fld.- The treatment of hip disease may be clid<lecl into 111e
clwniral. oprrativr, and ronstit11tional. 

ln the ea l'ly stage of coxitis rest to the inflamed articulation, in the 
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position of leas t di scomfort, is essential. A d iseased join t demands 
protection not only from tranmatis m in the effor t at locomotion, hu t 
from refl ex and involuntary muscular spasm. Fixa tion of the mus
cles which act upon and abo ut this joint ca n be best secured by ex 
tension from the lower part of the thigh a nd counter -extension from 
the perin mnm. It has been sh own by Bradford and Lovett, of B oston, 
that in order to gain the full benefit of extension a t th e hip, the femur 
should not be brought out entirely straig ht, but sh oul d rest about five 
degrees short of full extension (175°). 

If a child with hip disease be seen very ea rly in the his tory of this 
affection, Hexion of the th igh upon the abdomen will not h a ve occurred 
to an y extent, but, ill ca ses where the inflammatory process h as gone on 
for some tim e, the iliacus and psoas and adductor muscles will have be
come rigid ancl s horten ed to such an extent that the thigh can not be 
immediately brought out straight. 

ln the former class of cases th e apparatus about to be described can 
be at once adjus ted ; in the latter, exte nsion in the recumben t p osture is 
necessary until the shortening in the ilio- psoas mtrncles is overcome. 

In fa ct, since in all cases some time mus t elapse between the di scornry 
of the lesion and the p reparation of the mechani ca l apparatus, i t is a wise 
practice to put the patient to bed at once, a nd apply th e extens ion as 
foll ows : Cut two strips of moleskin plas ter, from one inch and a h alf to 
two inches wicle, a nd long enong h to extend from s ix inches a bove the 
trochanter to below the sole of the foot . Adjust one to th e outer ancl 
one to the inner aspect of the thigh , allowing the upper encl, whi ch is to 
be doubled back upon itself and woven in with the roller, to extencl four 
or fiv e inches a bove the level of the trocha nter. J\Jolcl the m carefull y to 
the contonr of th e limb, bringing the s trips exactl y over the inner a nd 
oute1· condyles of the femur, and h old them by a weJJ .ailjustecl ba ndage, 
beginning from aboYe. In order to preven t the plaster from wrinkling, 
it is necessa ry to clip it with the scissors, obliquely u pward from each 
eclge, at inter va ls of a n inch or two. .A.s the ex tension is ex erted onl y 
from the femur, the aclh esh·e s trips s hould not be applied to the skin 
below this point. The bandage is commenced jus t at the le1·el of the 
grea t trochanter, a nrl tha t portion of the stri ps which extends above 
this is to be turned clown and worked in with the roller. 

That pa rt o f the plaster whi ch is exposed from the knee down should 
be <lonblecl by J a3~ng a seconcl strip of equal widt h on this, th e aclhesi1·e 
snrfaces coming togeth er. In this way it is not onl y s treng th en ed, bu t 
is prevented from sticking to the dressing . 

The extension we ig h t-va r ying from seven to twenty- fi1'e p onncls
i' applied as in Buck's apparatu s. The dorsal clecubitus sh ould be 
maintained, for, if the sitting posttlre is assum ed , th e iliacus and psoas 
musclt's are no t materiall v affected b ,- the exte nsion. To sec11re this 
resul t the Ion!( s plint o f 

0

Ila milton sh oulcl be applied from the axilla 
along the thigh anrl leg. and firm!~' secured by a bandage carried around 
t~1e chest, pelds, and thig h. Or a pillow slip may be pinned to either 
side of the bed, passing 01-er the chest . 
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.\s soon as the thigh is fully extended the following merbani'm 
should be adjusted. It is one which is now employed by Dr. Newton 

M. Shaffer, after many years of trial and a hn1:e 
experience in the management of these case" 
in the New York Orthopredic Ilospi ta! and Dis
pensary. It embodies the principle of exten
sion from the pelvis anrl counter-extension 
applied to thefemur from the trochanterdown 
to the condyles. It can be so arranged as to 
take advantage of any degree of deformity. 
correcting ftexion, abduction or adduction, and 
is a modification of an apparatus which was 
original with Dr. Henry G. DaYis, devised by 
him o,·er forty years ago. It consists, first, 
of a peldc band (J<'ig. 433) so cuned behind 
and in front as to make the shortest possible 
perinea! pads. This band should be made of 
annealed steel strong enough 
to bear the weight of the 
body of the patient. At
tached to this is the cylinder 
which extends down the leg 
along the outer side to a 
point opposite the ankle 
joint. Accurately fitted into 
the cylinder is a traction rod 
with a foot piece, and the 
connection between the cyl
inder and the traction rod 
is regulated by an acljust

>'m. m.-strntro,·, mo<lificotion or able rack and pinion. The 
'l'aylor'l'>hip!lplim. peldc band, accurately ad-

justed, is fixeil by two 
short perinea! pads attached to it in front and behind, 
and the entire leg is connected with the traction rod 
by adhesh-e plasters which envelop it entirely and ex
tend high up on the thigh, making practically all the 
traction from abo'e the knee. The connection be
tween the adhesive plasters and the foot piece is made 
by leather straps (Fig. 433). 

This apparatus may be used in various modifications, 

not only in the treatment of the deformitv, but after F\~"~,~~~;';r~;:'~:~t~:~;, 
the deformity has been modifieil , in whicl; latter case ; 
it is so adjusted that the weight of the body falls en-
tirely upon the perinea] straps-in other words, forming a donhle 
ischiatic crutch. 'Yhen the deformity is remo,·ecl or essentially modi
fied, the patient may walk "·ith or without crutches, as the conditions 
may demand. After a certain length of time has elapsed, the joint 
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reaches a stage of convalescence where simple protection is necessary 
rather than traction. The modified apparatus then becomes \'ery useful. 
The modification consists in adjusting the foot piece and cylinder into a 
well-fitting shoe, which takes the place of the adhesh·e-plaster traction. 
The end of the cylinder is inclosed in the shoe worn by the patient 

Fw. 436.-Thc ~nme, before the bnodn,!'.!'c-rollcr is applied. ~cconJ ~wp. 

fierl traction snpport to the hip joint. " ' hen strong abduction is neces
>ary the instrument shown in Fig. 437 will be found useful. 

.\mong many orthopmdic specialists the qu estion of preference be
tween this form of apparatus and some modification of JI. 0. Thomas's 
method of treating hip-joint disease is not easily decided. Of all the 
applications of Thomas's idea which have been canied into-effect, the fol
lowinp; is the most commendable: It consists of a long mall eable iron bar, 
whirh extends from nea r the axilla down the back parallel with the spinal 
rolumn, m·er the buttocks, and down the posterior aspect of the tl1igh nml 
le1t, rnrdng beneath tlw beel, and terminating opposite the center of 
the plantar arch (Fig. 430). At this termination a cross!Jar from three 
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to fo ur inches long is welded, from the tips of which the extension straps 
are adjusted . .-1.t the upper end of this perpendicular bar there is a 
metal bar or belt which encircles the thorax for two thil'ds of its circum. 
ference, terminating in straps of strong webbing fastened together with 
a buckle. At a point opposite tbe anterior-superior iliac spine a peh-ic 
baud, similar in coustrnction to the thoracic band, is adjusted for fa sten
ing the instrument around the pelvis at the iliac prominences. To this 

Fw.437.-~hnffcr'snbduction hipnppnratu". Fm. -~ :\ "i.-ThomiL..,'s hip >-plinL 

band buckles are a ttached behind and in front for double perinea] pads. 
Opposite the ghueal fo lr1 a metal band is attached, which encircles the 
t high a t thi s point. F ar ther clown, at the junction of the inferior with 
the middle third of the ti bia, another metal band is attached. \Yhen 
adjusted acc nrn.tely to the contour of the back, buttock, thigh, and leg, 
i t 8houlc1 extend three inches below the extremity, so that when the 
patient sta nd s, the instrument will rest upon the fl oor while the foot 
swings free :ind rlenr. 

The apparattt s is applied as follows : The four -tailed adl1esil'e plasters 
a re applietl to the leg as above directed ; the s plint is then acljuste<l by 
fastening, first, the perinea] straps snug-ly, so that the pelvic ban<l will 
come j ust below or on n. level with the an teri or-superior spines ; the 
thorac ic a nd peldc bands are connected by means of the wehbinl' straps; 
the leather spraps a tt ached to the foo t plece of the brace are then fas t· 
enecl in to the buckles attached to the plaster on the leg, ancl firm , steady 
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traction made. The entirP limb and brace are then inraRerl in a lightl .i· 
applied muslin bandage so a; to pre1·en t any wabhling of the li rn b. _, 
high ' hoe is adjus ted to the opposite limb, ancl 
the pat ient allowed to walk with this and a pair of 
crutches. 

The leng th of time for which this treatmen t shouhl 
be<'ontinued will be determined by the result achie1·pcl. 
It is often a neresRity for one, two, or three yea rs, 
nnd :-;ometimes e rnn longer, and sh ould be wom for 
se1·eml months after all active symptoms of cox itis 
hare (li sap1ieared . 

Conditions may arise in which the apparntus just 
described can not be applied . A fairly good subs ti
tute, and one which seclll'es fixation, is th e plas te1·
of-Paris dressing, which is applied from the line of 
the nipple around the abdomen and cn·er the hip, 
thigh, and leg, including th o foo t of the affected side. 
In onler to apply it while the leg is in a condition of 
fa irly goml extension, the patien t may be rnad e to 
stand on the so und foo t upon an eleva ted stool, a ll ow
ing the lame foot to be pendant. An a8'is tan t on 
either side holds the patient npright, and anoth€1' 
makes tracti on downward as tha plas ter is appli ed. 
The bony prominences shoulcl be carefully padded. 
The child shoukl be allowerl to go about a fter th e plaster has ha rdened , 
nntl should wea r an ele1·atec1 sh oe, fo ur or fhe inches hi p;h, on th e so nncl 
foo t. This will permit locomotion witho ut clange r to th e integrity of the 
affected hip. 

Yance, of LouisYill e, K y., has imentecl a moliled -leather splin t, 
which is ap plied in the s:ime way, and co1·ers 
th e abdomen, hip, a nd th igh dow n to and he
low tl1 e knee, and answers th e Rn me pu l'pose 
as th e plaster-of-P aris; but as th is latter is 'o 
mu ch more readily ohta in rd and more gener
a ])~- applicable, it may be reli ed upon in the 
earl y s tages of hi p-join t d i,ens<' and in the 
la ter stages after cxtPnRion aml ronnter-exten
sion in clorsal derubitus has brough t the leg 
down to th e proper plane. 

\Yh en sinuses exis t as a res ult of d isease 
of the hip joint, some slig h t r hange in the ap
plica tion of the ap para tu s •elertecl wi ll he 
necessary. I t is al11-,1ys essential that the 
openings of the sinu s or sinu ses be properly 
protected by absorbent clressinl!'s in such a 

hi. Ill!. I.~'athn-.plint. way that frf:"e discharp:e mny he Hl'(' t11'e t1 

Without soil ing the appara tus. 
The C'On~t i tutional trcat mt'nt of th is d isease is of l!'reat importance. 
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Carefully selected diet, out-of-door life, cod-li1·er oil, the hypopbosphites 
of lime ~nd soda, and tonics are indicated. 

In the second stage of hip disease operative interference may in rare 
cases be demanded: (1) To relieve pain on account of suppuration and 

the retention of pus, Ol' to prerent 
sepsis from insufficient drainage; (2) 
to arrest ostitis in the head and neck 
of the femur, aml in the acetabulum. 

\\'hen pain is so sevel'e that fixa. 
tion with extension will not afford 
relief, it is safe to conclude that dis· 
tention of the capsule exists, or that 
in the structures which form the 
joint, 01· are immediately around it, 
supp urn tion has occurred to such a 
degr~e that free incision is necessal'J'. 

The question of performing a rad
ical excision of the hip joint is one 
upon which a divergence of opinion 
still prevails. I am conduced, hOll'· 
ernr, that this operation should not 
be clone except as a last resort and 
when the symptoms of septic absorp· 
tion are so well marked and severe 
thatradical interference is demanded. 
Careful conservative treatment b)' 
well-adjusted apparatus, incision 
and drainage of all pus accumnla· 

F1G 4H.-Plni-lcr-of-Puris i;plint for nip disease. ti OBS, and careful general treatment 
of these patients will result not only 

in seeming the recovery of the patient, bnt will give a more useful joint 
in the vast majority of cases. In the rare cases in which excision of 
the hip joint is deemed necessary the wouncl should be packed with 
iodoform gauze and treated by the open method, not eren partially 
closed by sutures. 

The gauze may be changed every few days, the wound irrigated with 
1-to·3,000 sublimate solution, and again filled. Extension by the weight 
ancl pulley, in the dorsal decubitns, is necessary for from three to six 
weeks after the operation, unless the child is strap peel in the wire breeches 
recommended hy Prof. Sayre (Fig. 442) immediat~ly aft~r the exsection. 
The chief recommenr1ation of this apparatns is that it allows the patient 
to he carrie<l ont of clom·s or about the house with perfect freedom frnm 
motion or pain. The objection is its costliness, which puts it out of 
the reach of many patients. The extension in b~cl is very satisfactory 
in its results, and, with attention to Yentilntion and the amusement and 
entertainment of the little patient, the confinement need not be a for
midable objection. 

"Then the wire apparatus is used the following directions should be 
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carried ont: Pad the instrument well, so that too great pressure at any 
01w point may not occur. Place the patient in it so that the anus will 
project well over the crotch. It is well to insert a 
piece of protecthe under the sacrum and buttocks 
to prevent soiling. Fasten the well leg and the body 
to the instrument by rollers. Lay the extremity of 
the :illected side in its splint, and screw the foot piece 
up until it touches the sole. Apply two strips of 
aclhesire plaster in the same manner as heretofore 
giren, attach these to the foot piece, and make the 
necessary extension by turning the screw in the 
proper direction (Fig. ·JA3). After from four to six 
weeks, no matter whether the wire apparatus is used 
or extension in bed employed, the long splint of 
Shaffer or Thomas or the high shoe and crutches 
shonld be adjusted, and the case treated as gil·en for 
the first stage. 

Within the last fe,, years the operation of drill
ing into the neck and head of the femur, in certain 
f'nses where the initial lesion is an ostitis, has been 
advocated and performed in a number of instances 

by Mr. Macnamara.* The object of 
the operation is to give escape to, 
and secure drainage of, the products 
of the intlammatory process, at or 
near the epiphysis, and thus pre1·ent 

- c1isintegr11tion of the bone and inva
sion of the joint. To be beneficial Fio. 4-1 2.-(.\ftcr Sayre.) 

it must be done early in the disease. 
The operation is neither dangerous nor difficult. A 

longitudinal incision, from two to three inches in ex
tent, is made along the middle of the trochanter, down 
to the bone. The wonnd shonlcl be deep enoup;h to per
mit the fingers to locate the neck of tllP femur, on its 
upper and latteral surfaces, so that the drill may be di
rected along its center. The chief danp;er to be arnided 
is entering the cavity of the :joint by carrying the drill 
too far. The small Volkmann spoon is well adapted to 
this operation. 

KneeJoinl.-Acute synod tis of the knee is frequently 
or tranmntic origin, resnlting from the excessirn strain to 

whirh this joint is subjecte<l, and also on account of irs exposed position. 
It ma)· occur in the history of gout, rheumatism, gonorrho:a, and other 
di,eases. 

The chief symptoms are pain and swellinp;. Pain may be elicited by 
motion, or by direct pres,ure at any part of the joi nt, but it is, as a rule, 

"·'Gibnt'yon the Hip.'· JJerminghum ~"'-Co .. Xcw Yvrk. 1~8·1. 
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emphasized o,·er the coronoid ligaments, aloug the articular margin of 
the tibia, on either side of the ligw11e11tuni patdlm. 

The lrtal111e11l consists of red by fixation. As a rnle, the rnnst 
agreeable position is that of slight flexion, with the limb elernted and 
the leg resting over a pillow. Fixation may be best secured by extension 
from adheshe strips, reaching from just below the knee to beyond the sole. 
The weight will rnry from three to tiiteen pounds, according to the age 
of the patient. It must not be forgotten that the ligaments of the knee 
joint are susceptible of overstretching from too great and prolonged exten
sion. Permanent relaxation or flail joint may result from overweight 
employed for too long a time. Cold, applietl by means of the ice bag, 
is a most useful remedy during the acute stage of infiammation. 1\'hen 
pain is very severe, and when the capsule is greatly distended, as1,i
ration may be indicated. This should be done with all antiseptic precau
tion8, and with great care in preventing the entrance of air. The needle 
may be introduced on either side of the patella, at the point of greatest 
distention, or where fluctltation is most marked. The diagnosis may he 
made positive by a small exploring hypodermic needle and aspirator. 
Or, when tbe tumefaction is evident abO\·e the patella, the needle may 
be can'ie<l from abo,·e downward, behind this bone. After the excess of 
fluid is withdrawn a fair degree of compression should be exercised by 
enveloping the joint with borated cotton, J1eld firmly down uy a roller. 
PassiYe motion of the joint may be omitted for as Jong as six weeks, 
with or without a tixed dressing as may be required. 

\\'hen an acute syno,itis of the knee becomes infected and pus is 
present, incision and evacuation of the pus, with irrigation, and drainage 
of the joint are indicated. As a rule, a singleJateral incision made near 
the posterior level of the joint, as the patient rests in the recumbent 
posture, will suffice. A sterile rubber drainage tube, about two inches 
Jong with a diameter of a quarter of an inch and stiff enough to resist 
being occluded by contraction of the incision, should be inserted. The 
joint may be irl'igated as often as indicated, probably once a day, with a 
warm saturated solution of boric acid or a 1-to-5,000 mercuric-chloride 
solution. \\'hen pus ceases to flow, the tube may be remm·ecl and a 
small wick of iodoformized gauze inserted for from two to six days. 

The danger of anchylosis after acute synovitis of the knee joint, last
ing not longer than from one to six weeks, is slip:ht. It is ahrnys great<•r 
after suppurative synovo-arthritis, or osfro-art71rilis. 

Destn1ctirn osteo-arll1ritis of the knee joint may commence as a syno
vitis, either traumatic or idiopathic, or it may bep:in as an ostitis (tuber
culous) in or near the epiphysis of the tibi:t or femur, the joint being 
secondarily invohe<l . The latter is by far the more frequent source of 
chl'Onic knee-joint disease. 

Sympto111s. - Pain is not, as a rule, a pmminent symptom of ostitis 
near the knee, and, when the joint has berome invoh·ed and the carti
lap:es erodecl, ill many instances the clep:ree of pain fp]t is far from hein~ 
pL'oportionate to the p:radty and extent of the cll'stmcth·e proce"· 
In exceptional cases pain may be excessive, and may be felt in the . 
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hip as well as the knee, or may be referred entirely to the acetabul um . 
. \..; the di"easc 1n·o~resses the swellin~ inrreases, ancl is due not only 
to efTu>ion into I )w C'3)JSLL]e, but al so to thickening Of the ligaments, 
am!, tu a rertnin ex
tent, to chan~es in the 
encL' ol one or both 
hones whif'h enter into 
tile formation of th is 
articulation. Latet· the 
ligaments gire way, 
aml dislocation of the 
tibia backwnrd, with Fw. 411.-Shuffcr·~ txten,,inn k1wc 11plint 

slight outward rota· 
lion, occurs (s uhluxation). In the earlier s tages of the ostitis certain 
constitutional symptoms appear, and remain throughout the course of 
the disease. 

1'r1·al111nil.--\\' hen tubercular arthritis of the knee joint is recog
nized in the ea rly stages, the indications are as complete rest as possible 
for the joint surfnres. '!'his can be obtained in a mudemte degree by 
oimple tixat iun with plaster of Paris, but this does not give the degree 

of extension whiclt is essential to success. 
lf, however, no ex tension apparatus can be 
obtained, the leg should be incasecl in plaster 
of Paris, closely applied while ex tension is 
being made, from the level of the perinwum 
down to aucl inrl11cling the foot. It is better 
to leave the knee a littl e short of full exten
sion-abont five degrees of Hexion. Shaffer's 
knee splint or brace (Fig. 444) is capable of 
meetin g the n1rious indications of extension, 
fixation, and rotation. 

A simple, less costly, and very effi cient 
apparatus is 'fhomns's knee splint. I t ron
"ists of a metal ring at the upper or perinea! 
Pncl, joining bm parallel ba rs of iron, the ring 
ha1'ini; an angle of about forty- five degrees to 
the inner bar. These bars project. below the 
foot, and the irn:::trumc nt terminates in a ring 
of iron (Fig. 4-1,i). The upper or thigh ring is 
well padded and fit s elosely upon its inner as
pPCt ag-ainflt tllf' perirnT'lllTI and tuherosity o[ 
tlw ischinm . It is fastened to the leg by 

r.,. ii ... -Thonnc-', '"" '""' ""''' leather straps and corset luring or by an or-
brnl.'c. dinary roll er b:rndngr-. A :-\honlcler strap or 

suspender, in tender! to hold the instmment 
n~ni n ,t the perin11•11m. passes orer the shou lder or the side opposite to 
that or t)W rl i'f':lSP. .\high shoe i• placed npon the "Oltnfl foot, and the 
]latient walks at onre with and later without the ai<l of cn1tches, the 
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weight of the body falling upon the perinreum and end of the brace, 
allowing no concussion in the knee joint. This apparatus, chieily com
mendable for simplicity and cheapness, does not give as satisfactory 
extension as the Shaffer splint. · 

In cases of knee joint disease which have not received proper attention 
in the earlier stages there will very frequently be found a condition of 
subluxation of the tibia (Fig. 446). Extension in bed in two direction,, 
as shown in the accompanying cut, "ill have to he made until the ex
tremity is straight enough to wear either the Shaffer or Thomas splint. 

Operative interference at the knee joint may, in rare instances, be de
manded. Such extreme measures, however, should not be adopted until 
a thorough trial l1as been made of a carefully applied and well-attended 

orthopredic apparatus. Sometimes it requires three or four years to 
arrest the disease and effect a cure by these means, but it is often accom
plished with a very fair degree of motion left in the joint. Operatire 
interference, when it becomes necessary, may consist of incision of the 
capsule and drainage when, as determined by high temperature and 
great pain and constitutional disturbance, pyogenic infection has taken 
place, or excision of the joint and removal of the diseased portion of 
the bone with Volkmann's spoon or gouge may be required. Gonging 
will suffice in some instances where the destruction of bone is limited, 
but generally, when forced to a radical step, it will be found better to 
make a clean excision at the parts, according to the rnle laid down for 
excision at the knee joint. 

Diseases of the Ankle Joint.-The patholog~', causes, and symptoms 
of disease at the ankle do not differ from tho"e at the articulation just 
ronsiclered. 

Synovitis is oftener trcrnmatic than idiopa/llic. The exposed position 
of this articu lation, which is called upon not only to sustain the entire 
body weight, but is also frequent ly subjected to great lateral strain, ren
clers it exceedingly liable to injury. 

The symptoms of acute b·aumatic synodtis at the ankle are usually 
not obscure. Swelling, pain, and heat, following prolonged or ,-iolent 
exertion, a twist, sprain, or other injury, bear strong evidence of inftam· 
mation within the joint. 

The injnry most clifficult to differentiate from intra-articular synovitis, 
and one which frequently complicate synodtis here, is intlammation of 
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the sheaths of the tenclons which play around the joint. The eviclenC"e 
of tlieeitis is pain in the track of the tendon, either elicited by direct 
pressure or by placing the !oot slowly in a position which will cause the 
greatest tension of the tendons, and then requiring the patient to mO\·e 
the foot in various directions which are resisted by the operator. To 
test the peronei muscles, carry the foot well inward, hold it firmly, and 
ask tbe patient to turn the foot out. Thecitis in the track of these 
tendons will arrest the effort at abduction and outward rotation. The 
reverse of this manamvre will serve to demonstrate a similar condition in 
the tlexors aml internal rotators. 

Tuberculous synovitis of the ankle joint is less painful and comes on 
slvwly. Synovitis from exposure to cold, gout, or rheumatism is fre
quently symmetrical, attacking either both ankles at the same time, or 
first one and then the other. Trauma tic and tuberculous synovitis, on 
the other hand, are almost always unilateral. 

The prognosis of simple synoviris of the ankle, when proper, vigor· 
ou•, and prompt treatment is instituted, is in general favorable. 

Treatment.-A.cute synovitis, whether of traumatic or idiopathic ori
Jrin, demands rest, with an elevated position of the foot. Simple cases 
will require no more than this, with hot or cold applications, or lead.and
opium wash, applied by soft cloths laid loosely around the ankle, or 
blotting paper kept wet with vinegar. The employment of compression 
will depend upon the sense of relief it may give the patient. Absorbent 
cotton or soft sponges may he used, applied carefully with a flannel or 
muslin roller. The method of immediate strapping with adhesive plaster 
and permitting the patient to walk ahottt, has been employed of late with 
success, and is recommended by so high an authority as Gibney. It 
consists in em·eloping the foot from near the torso.metatarsal junction, 
the ankle, and lower fourth of the leg in tight-fitting strips of adhesive 
plaster, applied in figu rn·of.8 lashion and partially overlapping each other. 

Aspiration of the joint to reJie,·e extreme tension from effusion ap· 
plies here as in other articulations. The needle shou ld be entered in 
front, between the anterior margin of the external malleolus and the con· 
tiguous surface of the tibia, awa v from the vessels and nerrns which are 
opposite the middle of the joint.· 

In snbacnte or rhronir s~r novitis, or in gonorrhcral arthritis, compres
sion is indirntecl, and will often canse absorption of the excessive effusion 
in the joint. Tt is especially demanded after aspiration, to gfre support 
to the pa1ts, and to prevent a further effusion. 

Extension is indicated when its employment g ives relief from pain, 
which rest and fixation without extension do not aITorcl. Fixation with 
liquid g-lass or plaster of Paris secures rest to the joint in most cases, and 
permits of locomotion on crntches. 

,\rth1·iti s of the ankle is more often clue to tuberculous ostitis of the 
tibia or the astragalus. 

The symptnms arc those of ostitis, elsewhere gh·en, and th e diagno8is 
and prognosis do not differ materially from similar lesions in other 
articulations. 
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\Yhen osteo-arthritis with pyogenic infection is evident, operatfre 
interference is indicated, for the reasons that (1) early incision, by giving 
discharge to the contents of the capsule, retards or arrests the destrnetire 
process; (2) the common experience of surgeons is that the in,.asion of 
this joint is pmctically without danger to the 1mtient's life. 

Complete exsection of the articular ends of the tibia and fibula, an<l 
or the upper half of the astragalus, is rarely called for. An incision 
upon the sicle whlch, from the symptoms present, will gi,.e the best 
access to the diseased bone, and the free nse of Volkmann's spoon in re
moving the dead tissues, will "t1sually suffice. The foot should be kept 
at rest, and the patient directed to go on crutches until several months 
after the discharge has ceased and the sin us closed. The operation of 
gouging is more successful in osteo-arthritis at the ankle than in any 
other articulation. Complete exsection is only admissible when the de
struction is ,.ery extensive. 

Synovitis and osteo-arthritis of the articulations of the tarsus and 
metatarsus are treated upon the same general principles as just gh·en for 
the ankle. 

Tlie Slwulder Joint.-Synovitis of the shoulder is usually general; 
in rare instances it may be local. It may affect the general synol'ial 
sarfnce o[ the capsrtle, be reflected into the synovial sheath of the long 
head of the biceps, the bnrsa under the tendon of the subscapnlaris, or 
that beneath the infra-spinatus, or iu rare instances, especially in the 
earlie1· stages, one or more of these bursm may be inflamed, while the 
joint is not invaded. The bursa between the deltoid and the capsule 
may also be the seat of bursitis, although this sac does not communicate 
with the joint. The diagnosis of inflammation in one 01· more of the 
bursm about the shoulder may he determined as follows: 1. Direct digi
tal pressure npon any single bursa will indicate the sensibility of the 
part. 2. Extend the forearm fully, grasp the hand and elbow o[ the 
patient, and, while the head or the humerus is pulled away from the 
gleuoid ca,·ity, direct the patient to make strong flexion, which the 
operator firmly r·esists. If inflammation of the sheath of the long head 
of the biceps exists, paiu will be experienced in the anterior and outer 
portion of the joint as this tendon is made tense. 3. \\'hen the bursa 
nuder the infra-spiuatns is iuflnmed, if the arm is rotated inward, an<I 
held iu this position, pain will be felt ''"hen the tendon of this muscle 
is made to press strongly on the bursa, in any effort at outward ro
tation. 

An opposite mancruvre will sen·e as a test for the bursa beneath the 
tendon of the subscapnlaris. Jn ge11eml S!f11011ilis eaeh of these more
ments will be pmr1uctive of pain, and the rlifferentiarion is chiefly between 
ne11rulp:ia and mu~cn]ar rheumatism. In JU)11ral9ia pain is rarely con 
stant, the exarel"l1ations appearing at inter·vals of eomp;trative rep:ulariry. 
and extending in the re<·ognizecl conrst) of the nPITeH. ~lotion is iwt 

painfnl in the dep:ree which elrnrar·t~rizPs either synovitis or rheumatism, 
and, if perf.istecl in, the sense of pain may entirely disappear. Swellin)( 
is not a featurp of a neurnsis. Jn rheumatism of the muscles about the 
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joint the pain is snperfirial, and may be eliC'ited by digital pressure upon 
the substance of the musl'les. 

The treatment of synov itis is the same at all joints. Artificial exten
sion is indieated when the weight of the extremity is not su ffi cient. 

Aspit·ation is a safe and efficient means of relief from pain , and is 
indicated wben there is marked capsular tension . The need le should be 
euteretl through the center of the joint in front. Fixation of the joint 
by a shou lder cap of felt, cardboard, or leather, should be secured im
mediately after aspimtion. " 'hen ready for appli ca tion, lay upon the 
surfaee of the board which is to be nearest the skin a layer of absorbent 
cotton , which shall be wide enough to extend entirely around the arm 
and over the shou lder, place it in position, and secttre snugly by a ligure
of-8 bandage around the arm and shoulder. 

Acute suppltrative synovitis demands an immediate evacuation of the 
purulent contents of the capsule hy incision and draina ge. The line of in
cision is from the anterior internal tip of the acromion, parallel with the 
fibers of the deltoid along the anterior margin of the g reat tuberosity . 
The capsule is opened external to the long head of the biceps, and, while 
traction is firmly made upon the edges, the ca\'ity may be thorn11ghly 
explored and cleansed. It is of vital importance that in this, as in e"ery 
cavity which is the seat of purulent inflammation, drainage should, when 
possible, be established from that portion of the wound which is most 
depenuent. As the patient rests in bed the posterior and outer part of 
the mpsule is lowest. A dull-pointed dressing forceps should be ca r
rieu into the capsule through the anterior incision a nd bored through 
the inferior posterior wall and all the tissues to the skin, and when thi s 
is pushed ahead o[ the instrument an incision shou ld be made to allow 
the escape of the instrument. The wound is stretched by opening the 
jaws of the instrument, and a rnbber tube pulled into place as the in
strument is withdrawn. In tuberculous osteo-art71ritis of the shonlder
joint ex ection may be called for, after all consen·ati,·e measures haYe 
failed . 

Tli r· Elbow J oi11t.-Svnoviti s of this articulation need not be sepa
rately considered. Th~ same general princi pies of diagnosis and treat
ment apply here as in other joints. Tuberculous osteo-arthriti s demands 
1:ougini: or exsecti on when careful correcti,·e mechanical treatment has 
failed . The operation will be given hereafter. 

The Wrist J oint.-Inflammation of the synovial membranes of the 
wri st or in the immediate neighborhood of this join t is of frequent occur
r(lnC'e. It is often traumatic in origin, ancl not infrequently tuberrnlous 
It may attack the synovial sa.c between the ulna and rndius; that 
hetween the mcli ns a.nd the fibro-ca1·tilage antl the fil's t carpal row ; 
the genprn] synovial sac between the first and second l'O\\'S and the 
nwtaearpus; or that bPtween the base of the first metacarpal bone ancl 
lhe trapPzius ( l~ig. 447). Inflammation of the sheaths of the tendons 
on the do1·s11m of tlw carpus or on the pal mar sudace may also rompli
rate a ca rpal synov iti s, or exist alone. The eontiguity of these rnrions 
s1r11etures rentlers a positive diagnosis of great diffil'nll)'. If, when the 
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bones of the forearm are grasped near their center and pressed together, 
r;harp pain is elicited at the wrist, synovitis of the radio-carpal sac is in
clicated. \Vhen the swelling is well defined at the edge of tbe articular 

F10.44i.-( AftcrGray.) 

encl of the radius, extends across the 
wrist, and is limited to the situation 
of the first row of the carpus, the 
radio-carpal sac is probably alone in
volved. \Vlwu the several capsules 
are involved the swelling is general. 
In thecitis the pain is superficial, and 
nsually extencls for some distance 
along the tendons above and below 
the joint. Contraction of the mus
cles, the tenuous of which are in
vol vecl, will point to the location of 
the inflammation. Differentiation of 
synovitis from Colles's fracture will 
depend upon a study of the symp
toms of this lesion already given. 
Tuberculous osteo-artliritis in its 

earlier stages is compamtively a painless process. and even after the cap
sule is invaded is rarely as painful as an acute synovitis. 

Treatment. -Synovitis of the wrist does not demand separate con
sideration. Destructive osteo-arthritis requires gouging rather than ex
section. Synovitis of the metacarpal or intf'rphalangeal joints should be 
treated on general principles of rest and fixation. 

Ex~EOTIONS OF THE JorNTs 

The Hip-Sayre's Operation. - Place the patient on the sound side; 
carry the point of a strong scalpel perpendicularly down to the bone 
exactly halfway between the anterior-superior spine of the ilium and 
the tip of the trochanter major;* cut along the neck of the femur, 
keeping the knife firmly in contact with the bone, carrying the in
cision midway between the renter and posterior aspect of the trochan
ter, and then cnrving it slightly forward as it passes about an inch 
below the tuberosity (Fig. HS). Through this incision, which divides 
the caps1ile anc1 thickened periosteum, insert the elevator and lift the 
periosteal investment from the diseased bone. \Vhen the troclrnntersare 
involved, the tendons, inserted into these eminences and into the digital 
fossa just ahove the great tuberosity, usually require to be detached 
with the knife, the point of which, in order to avoid wounding any ves
sels, should be kept in close contact with the bone. As soon as the peii
osteum is freely raised, the bone should be divided, with the chain saw 
or a clull-pointed keyhole or metacarpal saw, and the upper fragment 
lifted out with the elevator. The sawed surface shou Id be carefully in
spected in orcler to see if the disease extends farther down the bone, ne-

•The C'Xlrcmity should be hel<l parallel with the rLxis of the spine, with the foot normall}· ro
tated outward. 
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cessitating a second dh·ision. The acetabulum should next be examined, 
thoroughly scraped with a Volkmann's spoon, and all dead tissue re
moved. ll:cmorrhage is usually insignificant, and, if occurring, should 
be arrestetl as the operation progresses. The wound should be thor· 
ougbly irrigated with 1-to.3,000 sublimate, all shreds of tissue and par
ticles of bone removed, and the entire cavity, after being thoroughly 
dried, filled with sterile gauze, well packed in, and held in place by a 
thigh and pelvic spica. The patient should now be put to bed with an 
extension apparatus applied as given for the early treatment of hip dis
ease. Sand bags may be laid along the leg to hold the foot in the 
proper degree of outward rotation, or a splint may be used. The Jong 
splint from the axilla to the heel is often required to prevent a child 
from sitting u\JI·ight in bed. The first dressing is changed usually about 
one week after the operation, and once or twice a week thereafter. 
After fonr or fh-e weeks the case should be treated as in the first stage. 
Prof. Sayre prefers, and frequently employs, the wire breeches for the 

Fio.44 3. 

first few weeks after the operation. This apparatus can not always be 
obtained, and the extension in bed has proved perfectly satisfactory. 

In a certain proportion of cases the disease is not arrested by the first 
operation, and a second is required. 

The outline of the parts involved in this operation is well shown in 
Fig. 449. 
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Excision of the Knee Joinl-Operation.-Under rigid asepsis elevate 
the foot in order to empty the extremity of blood, and after a minute or 

two apply the rubber tourniquet above 
the middle of the thigh . 

\Vith the leg strrughtened out, or 
slightly flexed (}'ig. 450), an incision is 
made across the center of the patella and 
clown on each side until the level of the 
posterior surface of the. tibia is reached. 
These points must be low in order to 
secure drainage. The skin flaps 01· cuffs 
are now dissected and rolled up until the 
upper one is turned back about three 
inches, the lower two inches. As the 
flaps are held well away by assistants, 
the operator cu ts down to the femur 
through tile tissues, parallel with the at
tached edge of the reflected upper flap, 
lifting e,·erything 
from the anterior 
aspect of the femur 
and its con cl vies to
gether with .the pa

F10. 450.-lnc i:;io\~~~~ cx:scction of the tella, the attached 
fringes, lip;amentnm 

patelhe, and coronary ligaments-thus clearing in 
one mass all the tisstrns which envelop the 
anterior three fourths of the joint. 

By sharply bending the knee the cru
cial ligaments ai·e exposed aud <lidded, 
the lateral ligaments cut away, and the 
clisarticnlation effected. In stripping the 
attachments of the ligamentnm posticum 
\\·inslowii from the tibia and femur, the 
operator shonkl closely hug the bone and 
thus avoid wounding the vessels. This 
dissection posteriorly should extend about 
three fourths of an inch below the level of 
the tibia and one and a half inch ahove 
the lowest surface of the condy Jes. De
termining now tlw amount of bone neces
sary to be removed, a cloth retractor i• ap
plied so as to protect the soft })atts from 
bone detritus or injury, and a slice thick 
enough to freshen the heacl of the tibia is 
sawed away, as nearly as possible parallel 
with the normal plane of the articular sur
faces, or at a right angle to the perpen-
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dirnlar axis of this bone. Should the sect ion expose a focus of disease 
which dips down into the bone, this shoulrl be clea red out with a scoop 

fco t>.!-Llln.;1luJ1ut1l ::.cct10 11 throu.;h th e knc~ Jlllnt 11 l'cronc \l m,: n 1.: :!1 l 'oplit<·al n.-;~d~. (.\. fi<'1" 
Brnunc ) 
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or Volkmann's spoon, and finally mopped with a strong bichloride solu
tion (l to 500). It is important. and e'peeially in children and young 
adults, that the section should not involve the epipbyseal lines. (Vig. 
4.)J.) 

The section through the end of the femur should now be macle (Fig. 
452). It follows that if the limb is to be straight in the position of 

anchylosis, the sawed surfaces of the two bones 
must be parallel. I have found it of great value 
to employ this method. By pulling on the foot the 
Jim b is fully straightened, and the articular surface 
of the femur separated from the sawed surface of 
the tibia. If the operator will now start the saw 
into the femur, sighting by the tlat face of the tibia, 
the instrument will cut directly parallel with this. 
If by error the section of the tibia has been slight
ly oblique, that of the femur will ha•-e a like ob
liquity, and therefore the bones will fit snugly with 
the extremity sh-aight. 

The next step is to dissect away with forceps 
and curved blunt scissors all the diseased capsule. 
This should be done thoroughly, and ernn the bursre 
that communicate with the joint should be cleaned 
out. If care is not taken, a portion of the sac which 
extends up beneath the q uaclrireps tendon will not 
be removed. All bleeding points should be tied 
with catgut and hromorrhage stopped. The bones 
are now brought in exact apposition, and while so 
held the steel drills (Fig. 453) are introduced. I 
usnally carry two of these in from below upward, 
passing them through the skin about two inches 
below the sawn surface of the tibia and directing 
them obliquely through the tibia into the femnr. 
'\'hen the encl of the drill bas reached the compact 
substance of the femur, it is stopped, tl1e handle 
unshipped, and the drill left in position. Three are 
used, one on either side from below, and one direct
ly clown the median line from above, entering the 
femur ancl passing into the tibia. 

As the leg is now heltl steady the edges of the 
wound in the skin are sewed together with catgnt, 
and two short twisted catgut drains inserted at the 
inferior angles. The united lips of the wound are 

clustecl with iocloform, a narrow strip of aseptic protective, split so as to 
fit ove1· and not obstruct drainage, lies over the sutures, and over this a 
light layer of iodoform gauze and then successive layers of sterile gauze, 
nntil the whole limb from the ankle to the hip is invested to the thick
ness of about two inches. One thickness of absorbent cotton is no1r 
applied, and on the top of this successive layers of veneering or thm 
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wooden splints under firm compression of a roller. Q,'er all, a layer or 
starched crinoline bandage is placed. This dressing i; allowed to re
main on for six weeks, and when changed the drills are pulled out. 
Should it [or any reason become uecessary to remO\-e the dressing about 
the fourth week, the pins may then be extracted. 

The roller should be firmly drawn, so that a considerable pressure 
may be exercised upon the part, to prernnt oozing. The elasticity of the 
cotton distributes the pressure equally, and controls lucmorrhage with
out causing discomfort. It is the practice of some surgeons not to apply 

a single ligature in this operation, but to rely wholly upon compression 
for the contl'Ol of bleeding. It is better to search for and tie the lai-ger 
wssels which may have been dh·icled . As in all the antiseptic operations, 
the indications for a change of dressing are hmmonhage, high tempera· 
lures, and decomposition of the discharge beyond the zone of asepsis. 
"'hen the wonnil is c1ressec1, careful antisepsis should be prncticed. Re
CO\'ery, with anchylosis in the straight position, is the result desired. This 
opemtion has met with remarkable success within late years. The drills 
are preferable to nails in fixation. They are carried into position by 
steady pres ure on the handle, with a slight halI-rotm·y movement. 
When they can not be obtained, the parts may be held in apposition by 
wiring- the bones together. 

The Ankle Joint.-For the complete exsection of the articular ends 
of the tibia and fibula and the astragalus, proceed as follows: Commence 
an incision on 
the internal s1u
face of the tibia, 
ahont two inches 
above the tip of 
the inner malle
olus, and ca1Ty 
it directly down 
to this point, and 
thence fonrn1·d, 
from one inch to 
one inch and a 
hall along the tarsus, in the direction of the metatarsal bone of the 
great toe (fig. 434). A similar L-shapecl incision is made upon the 
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fibular side of the joint (Fig. 455). These incisions divide all the tisRues 
down to the bone. \Vith the Sayre elevator lift the periosteum, with its 
attachments to the superjacent soft tissues undisturbed, from tbe diseased 
portions of bone. Expose the outer malleolus and fibula as high as it is 

deemerl necesRary to remove this bone, and <li,.ide it with the exsertor 
(or chisel). ,\s soon as the piece is removed the joint is thoroughi)' ex
posed to dew. Now, further lift the periosteurn of the tibia and tar"'"• 
and, by forcibly bending the foot inwanl, dislocate the tibia and inner 
rnalleolus outward, through the wound on the fibular side. The diseased 
surface may be sawn off with an ordinary saw, or with the exsector. 'fhe 
section through the astragalus may be made with a gouge, chisel, or a 
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kevhole saw. l'sually no ,.e,sels of importance are wounded in this dis
se~tion, since, by keeping heueath the pel'iosteum, they are lifted with 
the tissues. The periosteum should not be elernted u\·er the healthy 
bone. The sawed surfaces are now brought in apposition, so that th~ 
loot will be at an angle of 911° with the axis of the leg. l~ixati on may 
he secured by transtixion with small st<"el drills, carded obliquely from 
abore downward, entering on the intemal aspect of the tibia and the 
external surface of the fibula, and passing into the astrngalus (in the 
same manner as at the knee). The wound should be closed with catgut, 
leaving a small catgut drain to pass out on each side. An aseptic dress
ing should be applied, aud over this plaster of Paris. 

If the drills are not employed, the parts should be held in apposition 
while a plaster-of-Paris dressing is applied. Or a Yolkmann's splint (l<'ig. 
4:i6) may be applied to the anterior extremity of the foot and leg, and 
the parts fixed with plaster of Paris, or simple roller. This splint may 
be made of wood, or sheet or hoop 
iron, properly padded \lilh sterile 
gauze. 

If the bones are not extensh'ely 
im·olred, a single L-shaped incision 
will suffice to expose the joint, and 
the dead bone can be remo\'ed with 
the gouge or Yolkmann's spoon and 
a counter-opening made for drain
age. This operation is always to be 

L 

preferred at the nu Ide. Ft{;. 
13~·11 d·1~~~~;~~[; 1. 1 ~·~1lJ11 c~t~;·1~\~1 :,~~ tl;~~l:~ralugu-; 

"'hen, in an exRcction of the 
ankle, the astragalns is so much in,·olved that its removal is necessary, 
the 11pper smface of the os calcis should be smoothed off with the 
chisel or keyhol e saw, ancl brought up in apposition with the plane sur
face of the bones of the leg. Fig. 458 represents a foot after reco\'ery 
upon which I dicl this operation in 188.3. 

Tlir Rli01ilder ..Toint.-Exsec tion of the head of the humerus is reacl
ily effected by a single s trail(ht incision, about fh·e inches in length, 
made from the aCl'omion process directly clown the arm, parallel with 
ancl splitting the fibe1·s of the deltoid (Fig. 4591. The periostenm should 
he carefully lifted as far as the ostitis extends, and the soft tissues aho 11t 
the capsule raised with the elevator. The edges of the wohncl shou ld he 
helcl wicle apart b,v blunt retractors, and the tendons of insertion of the 
supra- ancl infra-s pinatus, teres minor, and snbscapulal'is dh·icled close to 
rhe tuherosities with the cur,·ec1 blunt scissors. The sheath for the long 
luwl of the biceps shou Id be Jaicl open, and this tendon held aside. The 
hone should now be dil·icled at the limit of tlie disease. When the sec
tion is completed a s trong hook shonld be fasten<'cl into the enrl of the 
upper fragment, in or·der to lift it and facilitate the sepa ration of the soft 
ri"""' on the innpr an<l under surface from the bone and capsule. The 
rap<ulm· !i!(anwnt ,Jionlcl be trimmed from the margins of the glenoicl 
carity and removed with the head of the humerns. All c1isPased tissues 
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should be dissected out with the curved scissors, and, if the h~ad of the 
scapt1la is involved, all disorganized bone should be scraped away with 
the spoon or rongeur. The capsule should now be dirided and the head 

of the bone dislocated upward through the 
wound. The division is then made with a 
narrow saw, taking the precaution to protect 
the soft parts from injury. Upon examining 
the wound left after this operation, it will 
be seen that the deepest portion is behind 
and to the outer side of the end of the shaft. 
Into this depression carry a closed dressing 
forceps, and bore through to the skin, point
ing the instrument to the inierior and outer 
aspect of the arm. Divide the skin over the 
point of the forceps, dilate the opening by 
separation of the handles, and draw a catgut 
twist drainage from below upward through 
the hole. A second shorter twist should 
make its exit through the anterior and lower 
angle of the incision, and the wound closed 
throughout with catgut. The forearm should 
be held in a sling or fastened across the ab
domen. 'fhe application of Esmarch's band· 
age, and the rubber tubing in the axilla and 
over the clavicle aud scapula, renders this 
operation practically bloodless. 'fhe rate of 

mortality is exceedingly low. \Vith careful antisepsis it is practically 
withon t danger to life. A second operation for the remornl of dead 
bone is occasionally required . 

Tile Elbow Joint. - Flex 
the forearm on the arm and 
make a straig ht incision, com
mencinir in the middle of the 
posterior aspect of the humer
ns, about one inch above the 
condylPs, and ex tend ing over 
the center of the olecranon 
process, along the 1t 1 nar, for 
from two to three inches (Fig. 
461). The ti ssues should be 
carefully lifted from the bone 
and capsule, an cl held to 
eitherside by blunt retract
ors. \Vhen the trong h be
tween the olerranon and internal romlyle is approached, extra care should 
be taken not to wound the ulnar nerve, which P""ses in this 11roore. It 
rnay be arniclecl by keeping close to the bones with the knife or ele,·ator. 
The articular end of the humerus should be exposed, as high as the 
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point of section, by peeling off the soft tissues with the periosteum, after 
which a retractot· is applied and the bone divided at an angle of 90° to 
the shaft of the humerus. The ends of the ulna and radius may now 
be readily displaced back-
ward, exposed to the point --~ 
of section, and divided on .. _ -------...... __ _ 
a line parallel with that F,,,,_J--' 
through the humerus. As 

~n c~t1e~:~: ~~~~~c~l~~7c~~o~~l ~~ 
the diseased capsule and 
soft parts must be made. The wound is drained from the most depend
ent portion by means of catgut, and closed with sutures of the same ma
terial. An anterior splint, previously fitted to the arm and forearm, and 
fashioned so as to hold the forearm halfway between flexion at a right 
angle and complete extension, is wrapped with gauze and laid on the an
terior aspect of the extremity, and fixed by a roller to the arm and fore
arm, to within a few inches of the incision. A sublimate dressing is next 
applied to the wound, with cottoti and protectire, and a bandage o,·er 
this to effect compression and to bold it in position. "'hen" change of 
dressing is required, this last bandage only is removed. After the sixth 
week pasRive motion should be commenced, and should this not produce 

a too painful inflammatory reaction it should be repented once or twice a 
week for two or till'ee months. Anmstlwsia is essential. A very consid
erable degree of mobilit~' may be gained by this praC'tice, although the 
rule in this exsection is fibrous anchylosis, with limited motion of the 
joint and function of the extremitv. 

Exsection of the elbow is not ; dangerous procedure, and, although 
not usually attended with the success which follows some other opera-
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tions (as those upon the shoulder ancl ankle), it should be preferred 
to amputation. The anatomical relations at this joint are shown in 
Fi<> 462 

0

Tlte TVrist Joint.--The exsection of this joint is attended with con
siderable difficulty, not only in the performance of the operation, but in 
the after-treatment. ~loreorer, it is more apt to be folloll'ed by failure, 
resulting in amputation. Of the two proced11res-viz., the double lateral 
and parallel incisions (Fig. -1631 and the single longitudinal dorsal incbion 
(Fig. 4G4)-the latter is preferable II' hen the <lestr11cth·e process is not so 

F10. 4fl4.-Lnn!!cnbcck'.- ind,.,ion. \ftcr £.~march.) 

extensive, and when the spoon or gouge may be nsecl, while the fonner 
will give the freest access to the bones when the saw or exsertor is to 
bP employed in the remo,·al of a large portion of the bones which enter 
iuto the composition of this joint. 

fo the operation with a single dorsal incision the wrist should be 
made prominent, by flexing the hand on the fo1·earm, and the integu
mer1t divided along the tendon of the extPnsor rommnnis digitornm, 
which goes to the index ttn!ier, the incision extemling from the middle 
of the metararp11s to one inch and a half above the tip of the styloicl pro
<'esses. The tendon mov be retrac·ted to the "icle most com·enient. The 
poHterior segmrnt of ti;,. annular ligament is clidcled, nncl the tissue' 
lifted from the bones with tbe elerntor. The en<.! of the radit1s should 
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be removed with the exsector or gonge, when the carpus may be dis
placed backwarcl through the incision, and removed wholly or in pieces. 
When the section is completed, the surfaces should be brought in appo
sition and lixed upon a well-adjusted anterior splint. Or an interrupted 
dressing may be applied by iucasing the forearm in plaster of Paris to 
within an inch of the incision, and the fingers and hancl iu the same ma
terial, back as far as the anterior limit of the wound. A piece of hoop 
iron (or several pieces of telegraph wire twisted into a single piece) is 
shaped as shown iu Fig. 465, ilIGorporated into the plaster upon the arm, 
arnl made to loop over the wrist to the tips of the fingers, where it is 
turned back underneath the hand, and is fastened to the plaster here by 
an additional gypsum bandage (Fig. 466). 

In the other operation one incision is made along the outer and dorsal 
aspect of the metacarpal bone of the little finger, over the styloid of the 
ulna, ancl one inch along 
this bone. The radial in
cision should commence 
on the dorsum of the 
metacarpal bone of the 
index finger, pass back
ward ancl slightly toward 
the mdial surfore of the FIG. 4UJ.-.E:;march's iutcrruptcJ :.plint for cx:>cction of the wrbt. 

forearm to a point half 
an inch above the tip of the styloid process, and thence directly upward 
along the dorsal aspect of the radius. In extensive operations it may 
become necessa1·y to divide the tendon of the extensor ossis metacarpi 

F10. 4Gt.\.-Thc ~ame applicol. 

pollicis, which is crossed by the incision. \\' hen done, the ends should 
be reunited by silk sutures when the operation is Jinisl1ecl. The tissues 
are lifted from the bones and capsule as before, ancl the sections made 
11·ith the exsector or keyhole saw. 

Jfetacarpo-Plwlan.fJectl and In ter-Phalanr;eal Joints.-Excision of 
tbe metacarpo-phalangea l, on the inter-phalangeal articulations, may be 
done when the destmction of bone is lii!iitecl. The snme general rule, 
>iz., that an excision is preferable to amptlta tion, is applicable both to 
the hand and foot. At the terminal joints, howe,-er, the small size of the 
last phalanges will l'flrely permit of any operation except amputation. 

Tenr/ons.-Of the diseases which affect the tendons or their sheaths 
and which require surgical interference, tuberculosis is by far the most 

32 
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important. It may affect any tenuon of the body, bnt is chiefly met 
with in the sheaths on the dorsnm of the wrist. The symptoms are usu. 
ally those of swelling, which gives a puffy appearance to the entire bal'k 

of the hand. Pain, at times severe, is 
not, however, a constant symptom. The 
only operative procedure which promises 
success, is that which exposes the ten. 
dons involl"ed by an incision, usually 
longitudinal, and a thorough dissection 
of the sheath from the tendon. The use 
of an Esmarch bandage facilitates the 
operation. l\Iost carefol asepsis should 
be practiced, the wound closed, and the 
patient should be directed to more the 
fingers while the process of repair is 
going on, in order to prevent adhesions 
of the tendon to the integument or 
bone. 

In rupture or division of tendons it is 
essential to unite these at once by opera
tion. Two sutures of fine silk are passed 
entirely through the substance of the 
tendon, about one eighth of an inch from 
the encl, then tied and left in position. 

Rupture of the tendon of the quadri
ceps extensorfeinoris is the most impor
tant injury connected with tendons. 

The rational treatment, and the only 
one that appears to offer any hope of 
success "ith restored function, is to ex
pose the seat of ruptnre under the most 
careful asepsis and reunite the ends by 
direct suture. Silkworm gut is the best 
material to employ. 'Yhen a sufficient 
fragment of tendon has been left at
tached to th.e patella, the sutures should 
be passed throngh this. "'hen rupture 
bas taken place close to the bone, rwo 
holes should be drilled in the upper 
segment of the bone, as practiced by 
Buchanan, of Pittsburg, ancl the tendon 
of the muscle firmly united to this by 

F~~~::;1;~!~~:~i,i ~~~~,~~~0:~cli;,~ 1{!1:Br;1~~!1.~ a double set of silkworm.gut sutures. 
The sooner the operation is done after 

the injury, the better. The limb should be immobilized in full exten
sion after the operation. 

·when the ligainent11in patella; is torn, suture should be attempted, as 
for the quadriceps tendon. The prognosis is even more unfavorable. 
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In certain forms of paralysis, especially of the muscles wliich move 
the tingers, hands, and feet, it may at times be req uirecl to transpose a 
portion of the tendon of a non-paralyzed muscle and unite it to the 
tendon of one which has lost its function, the method of Dr. B. F. 
Parrish (''New York 1Iedical Journal,'' October 8, 1892, (of Kentucky. 
The tendon, or one half of the tendon, of a live muscle is in this opera
tion sutured to the divided tendon of a dead or paralyzed muscle. 
1\'hether the trnion shall be encl to encl or lateral (overlapping) must be 
tleterminecl by the conditions to be correcte<l. 

Elongation of the tendons of contracted or shortened muscles may 
also be effected by pm·tial clidsion on opposing surface at a given dis
tance, splitting the intetTening portion and uniting the half ends by 
suture. 



CHAPTER XYIII. 

REGIONAL SURGJmY.-'l'JIE JlEAD. 

Tumors of the Scalp.-Tumors of the scalp are congenital and ac
quired. 

Congenital cysts nre deeply situated, being beneath the skin, anJ not 
infrequently below the fascia and muscles. Their contents are chiefly 
white or yellow fluid, and at times hairs (rlerrnoids). Each tumor may 
consist of a single cyst, or there may be se,·eral grouped together (multi
locnlar), the mass rarely attaining a size greater than an inch in dianieter. 

If left alone they may ulcerate from pressure or injury, or, in rare 
instances. may cause atrophy and perforation of the calrnria and dura 
mater. They should be remoYed in early childhood. The operation rou
sists in dissecting out the sac, with its contents. As a rule, small 
wounds of the scalp, situated where a scar will not he appareut, do not 
need to be stitched. The edges should be approximated and held thus 
by a dressing of sublimate gauze and a bandage . 

.Acquirecl cysts, commonly called "wens," are of two Yarieties, one 
due to retention of sebum in a sebaceous follicle, the duct of which bas 
been obstructed; the other caused by extravasation of blood, where the 
clot has been absorbed. leaving the serum more or less stained by the 
decomposition of ha'! matin. They are round, smooth tumors, are super
ficial, and found most frequently upon the upper and posterior portion 
of the scalp. They are mostly multiple, are unilocular, and contain a 
granular, cheeS)' substance. The treatment is rernornl with the knife. 
The hair should be sha,·ed from the tumor, ancl for a slight distance 
beyond its base. Complete an:esthesia can be obtainecl by injecting 
TI\ iv to vj of a 4-per cent solution of cocaine in the line of incision. and 
aronncl the base of the tnmor. "'ith a sharp histoury transfix the mass 
through its base, and lay it open. The integument OYer the center of the 
tumor \\'ill be founrl exceedingly thin (not thicker tlrnn ordinary writing 
paper), ancl may be easily separatecl from the thickenecl sac, which 
should now he seizecl with a strong pair of forceps ancl torn out of its 
bed. If any strong adhesions are found they should be clivided with the 
blunt scissors. 

Sebaceous cysts occasionally become inftamecl and infected. the cap
sule breaks clown, the contents escape, and a mass of r1ran11lation tissue 
replaces the original tumor. The new-formed capillaries in this tissue 
frequently gh-e "'ay, causing repeated luemo1Thage. They should be 
scraped out with a sharp spoon, and the sac removed by dissection. 

460 
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Horns, or dense e1>ithelial outgrowths, are occasionally seen upon the 
scalp and face. Some of these excrescences attai11 large size. They 
should be remo,·ed by an elliptical incision around the point of attach
ment. The incision should remove the entire thlckness of the integu
ment. 

Lipornata, or fatly tumors, are of infreqnent occurrencP beneath the 
Rralp, and, on account of the dense integument, they grow Yery slowly 
and rarely attain large size. The diagnosis het\\"een sebaceous and fatty 
tumors o[ this region is not always easy. 'l'he treatment is removal by 
dissection, whirh is easily effected by lifting the tumor from its cap
sule with the finger or the blunt scissors. 'l'he capsule need not be re
morecl. 

1\'(}!vi, port-wine rnarks, and other vascular tumors, arc quite com
mon upon the scalp. They haYe been treated of in a previons chapter. 

Papillvmata, or warts, occasionally COYering a large territory, are 
fonod in this region . In one case which came under my care a Oat papil
loma, two inches in width, extenclecl from the right temple to the middle 
line of the scalp. They should be clipped closely with the cun·ed scis
sors, their bases burned with the actual cautery or nitric acicl, and the 
opemtion repeated until a cure i effected. 

Ulcers from syphilitic gumma of the skull are quite frequently met 
with in the scalp. 

Tuberculosis (lupus) of the skin is rare in tbis region. 
Elephantiasis, or general thickening of the scalp from conuecth-e

tissne new formation, is, fortunately, rarely met with. Ligation of the 
,-essels feeding the diseased area will afford temporary relief, and is a 
justifiable procedure. 

Jlannatomct has been considered in the chapter on 1\r ounds of the 
Scalp. 

Abscess of the scalp requires free incision, irrigation, and drainage. 
Any doubts as to the character of the swelling may be dissipated by ex
ploration with the hypodermic syringe and a good sized needle. 

Pueumalocele, or "air tumor," is occasionally met with beneath the 
scalp. It results from disease or fracture of some of the bones, permit
ting communication with the cavities, as the frontal sinus, or the Eusta
chian tube, etc., and the escape of air beneath the skin. Erncuation of 
the contents by pressure, with or "ithout puncture, and a compress to 
prerent recurrence, "ill produce inflammatory adhesions and effect a 
cure. 

Oslilis, or periostitis, is not uncommon in the calval'ia. The causes 
are the same as [or ostit is elsewhere. Great care should be observed in 
the treatment, on account of the proximity of the meniup;es aml brain. 
Ostitis with exfoliation demands early recognition and immediate opera
tive interference. The rubber tourniquet around the skull ma~- be em
ployed to control hleediu!?. A free horseshoe or rrncial incision should 
be made, and all the di;eased bone removed with the sharp spoon. 
When the exfoliation is confined to the outer table of the skull the 
prognosis is fa\'orable. The wound should be kept open, well drained, 
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and allowecl to heal by granulation. If pus is found beneath the inner 
table, enough of the bone should be cnt away with the rongenr to per
mit the free escape of all the products of inflammation. Tbe patient 
should be required to rest in the position which secures most perfect 
drainage. A loose aseptic dressing should be applied. 

Abscess of the Frontal Sinuses.-Chronic intlammation of these 
sinuses demands, as a rnle, energetic and thorough operative measures. 
The accumulation of pu may interfere with the integrity of the eye, 
often breaking out through the orbit. Headache, great discomfort, and 
frequent and dangerously high temperatures indicate the sepsis which 

is occurring. 
The operation I prefer is the following : Shave the eyebrow of tbe 

affected sicle and make an incision through the middle line of the brow 
so that when the hairs grow out the srar will be concealed. Tbe inci
sion should be free, extending across the root of the nose, if necessa1-y. 
·when the bone is exposed, the sinus is entered by chiseling with a 
small curved-edged instrnment through the anterior larnella of the frontal 
bone at the inner angle of the supra-orbital arch. A light mallet should 
be employed and the chisel should be held "ith the point directed to the 
nose, so that a slip would not enter either the eye or brain. Continuing 
into the sinus, an opening one fourth of an inch in diameter should be 
macle and the walls of the ca\°ity thoroughly scraped with the sharp 

spoon. 
A strong dressing forceps should now be carried into this opening, 

against the upper turbinated bones, ancl macle, by boring, to crush 
through into the nasal cavity. A probe is next carried through this hole 
and brought ant at the nostril of the affected side, and by this a strong 
silk thread is carried through. A good-sized piece of gauze-so t11·isted 
that while the end is as small as a cord the midclle portion is as large as 
the finger-is tied to the string and clrawn through the sinus into the 
nasal cal'ity and out at the nostril. The entire twist of gauze is now 
pulled through. This breaks away the turbinated bones, does not cause 
annoying hremorrhage, and leaves perfect]~- free drainage into the nose 
and mouth. In se.-eral cases which have come under my care this 
methocl has been attended with gratifying success. . 

The edges of the wound should be united with fine silk sutures. In 
cases where the disease is unusually extensive ancl the discharge pro
fuse, it will be addsable to carry a small soft-rubber drainage tube in 
through the wonncl down into the nose, leadng one encl projecting 
through the nostril aml the other at the inner angle of the incision 
above. Por one or two weeks after the operation irrigation through the 
tube wit3 warm boric-acid solution (gr. v-3 j) should be practiced once 
a clay. \Yhen the tube is removed it should be drawn ont through the 
nose. If both sinuses are invohecl, an incision on one side may succeed 
in effecting a cure by breaking clown the shell of bone which interrenes, 
and curetting the opposite sinus with the sharp spoon. 

The effort to cure abscess of the frontal einus bv incision and drain
age at the angle of the orbit is not only apt to fail, ·but it endangers tbe 
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integrity of the eye from the presence of the drainage tube and the accu
mulation of inflammatory prodL1cts. 

Osteoma, or exostos1'.1, occurs quite frequently upon the bone, of the 
skull. " 'hen not clue to syphilis it should be remoYed early, by the 
gouge or chisel, as there is always clanger of pressure upon important 
organs if allowed to remain . Syphilitic hyperostosis requires the specific 
treatment given for this c1yscrasia. 

Enceplialocele, or hernia cerebri, is a protrusion of the brain substance 
through an opening in the caharia. rrhis condition usua]]y OC'CUJ'S in 
children suffering from hyclrocepltalus, the protrnsion taking place 
through the abno1·mally enlarged fontanelles . 'rhe d11ra mater sur
rounds and is carried in front of the mass, lying in contact with the peri
cranium. "Then the meninges alone protrude, the tumor is known as 
a meningocele. " 'bile this variety of tumor may occur at any point in 
the line of sutures, a favorite seat is in the median line of the skull, 
below the occipital protuberance. It may be co1·ered with integu
ment, or, as with certain forms of spina bifida, the meninges form the 
outer co,·ering. 

Meningocele is often incurable. Careful compression may limit the 
further development of the tumor, and in rare instances the opening in 
the skull closes spontaneously and a cure results. "·hen the mass is 
cornred with integument and the pedicle small, a rubber ligature gradu
ally tightened is advisable. 

Hernia cerebti may occur after perforation of the skull from any 
cause, as fracture or necl'Osis. Jlfore frequently thP mass which pro
trudes is made up of a granulation tissue containing no elements from 
the brain substance, wliile at times these masses are composed of both 
br:iin and granulation tissue (Fig. 468). The 
character of the tumor will be recognized 
from its rapid cle1·elopment after perforation 
of the cal rnria. 

1'rfafme11t.-1Yhen the mass is small, 
and is just beginning to project, compres
sion should be employed to prernnt a fur
ther protrusion. It is not safe to attempt 
a reclnctiou of the tumor. The bair should 
he sha1·ed from the scalp near the openin!( 
and disinfection accomplished by sublimate 
irrigation, and a compress of steril e ganze 
an<l ahso1·bent cotton applied. If rhe tumor 
does not rapidly slough away, it shou ld be 
removed at the le1·el of the scalp 1Yith the 
elastic ligature or tlw actual cautery. 

Rorroma of the dura mater is a grave 
condition, fortunately of infrequent occur
rence. In the process of de1·elopment the tumor is apt to cause absorp
tion of the calrnria, ancl finally perforation. This usually occurs long 
after symptoms of pressure from "ithin ha•e been de1·eloped. If the 

I 
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patient surdve the compression of the brain, the tumor ultimately under
goes necrosis and breaks down into a dirty mass, in which the process 
of ulceration is accompanied by frequent h;emorrhage. 

Carcinoma of the meninges may occur as a result of metastasis, al
though rarely if e,·er occurring primarily in this situation. 

In sarcoma and carcinoma of the dura mater little more can be done 
than to relie,·e pain by the employment of narcotics. 

Hydrocephalus is primarily a tubercular disease of the arachnoid and 
pia mater in childhood. The gross lesion is a transudation of the serous 
fluid from the pia and arachnoid into the cavities of the ventricles, the 
arachnoid, and snbarachnoid spaces, Distention of the ventricles, com
pression of the brain substance, separation of the sutures, enlargement 
and deformity of the head, projection of the eyeballs, downward squint, 
and loss of cerebral function, are the symptoms, invariably ending in 
death. 

Treatment.-'l'apping will at times relieve the more urgent symptoms 
of distention and compression. Careful antisepsis should be practiced, 
and the aspiration made through one of the lateral angles of the anterior 
fontanella. A small needle should be introduced, and three or four 
ounces slowly withdrawn, the operation occupying from fifteen to thirty 
minutes. This treatment is palliative, and is only justifiable in the effort 
to relieve the suffering of the patient. A cure is impossible. 

Wounds of the scalp should be treated as wounds of other parts of 
the integument. Incised wounds should be rendPred aseptic, and may 
be closed by sutures, or the edges brought into apposition by a sterile
gauze compress and bandage. Sutures are as well tolerated here as else
where. '\'het1 there is no especial desire to avoid a scar, sutures may be 
omitted, unless the wound is so extensh'e and gaping that apposition can 
not be effected by compression. Silk is preferable in stitching wounds 
of the scalp. 'rhe hair should be trimmed for a fourth or half inch from 
the edges of the wound. \Yhen no large vessels have been divided, the 
introduction or the sutures will suffice to arrest the bleeding. 

Lacerated wounds of the scalp are at times ,·err extensirn and for
midable. Several instances are repo1·ted of complete a.ntlsion of the 
female scalp from the entanglement of the hair in machinery. In such 
cases transplantation of integument becomes necessar~·, in order to pre
vent ostitis from denudation of the cah·aria. Ordinary lacerated wounds 
should be rendered aseptic, and may be treated by a compress of sterile 
gauze, or sntures employed, after the torn and brnised edges ha,·e been 
trimmed off with the scissors. 

Contusecl wounds of the scalp are usually followPd by marked swell
inµ:, clue to extrarnsation of blood (hromatoma) beneath the pNicranium. 
The treatment consists in cold applications, by means of the ice ha!( or 
cloths taken from ice water. If suppuration occurs, incision sboukl be 
promptly made. A form of serons cyst sometimes results from hwma
toma of the scalp. It should be treated by aspiration, and, if one or two 
evacuations do not effect a cure, it should be incised and the cyst wall 
dissected out. 
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Gunshot wounds of the scalp which penetrate to the meninges or 
brain req ttire careful aseptic management and the remo1·al of all pres
sure upon the brain. It has been advised by llorsley and Kramer that 
artificial respi.J.-ation should be persisted in after unconsciousnes ·from 
gunshot wounds of the brain. It is held that the primary effect of the 
concussion is to pamlyze the respfratory center. 

Punct1uecl woulllls of the scalp are not serious, as a rule, when no 
sepsis is introduced through the "·otmd, and when the bones are not 
penetrated. 

Penetrating Wowicls of tke Skull.-'Yhen a foreign body has pene
trated the cranial ~adty and passed out, and the patient survi1·es the im
mediate effect of the accident, the wounds of entrance and exit should be 
cleansed of loose fragments of bone, or any foreign bod~·. To accompli'b 
this it will be not only justifiable, but often imperative, to enlarge both 
openings, by use of the trephine, and, while employing strict antiseptic 
precautions, to secure free drainage for the discharge of blood or other 
fluids from the track of the missile. 'Yhen se1·ere intra-cranial lucmor
rbage occurs, no attempt should be made to arrest it by pluf!ging the 
wounds through the skull, for fatal compression of the brain might thus 
result. If the vessels invoh·ecl can not be reached from the enlarged 
openings, and secured by bromostatic forceps or the ligature, the head 
of the patient sbonkl be eleYated, in order to diminish the pressure at 
the bleeding point. This may in part be aided by ligation of the ex
tremities, as heretofore described. 

If there is only a single opening. ancl the bocly is loclgecl within the 
cranium, a careful inspection should be made about the wound of en
trance, and, if the presence of the missile can be recognized. it should be 
at once extracted, eYen if the application of the trcphine is rnquired . If 
the bnllet shall ham entered the substance of the brain-which can be 
determined in part by the carefnl employruent of a light Kclaton's probe, 
provided with a good-sized porcelain tip, introduced through the wound 
in the skull, sufficiently enlarged by the trephine 
-the probabilities are that it has passed through 
the brain in the line of projection of the missile, 
ant! is lodged beneath the skull, at or near a 
point directly in the Ii ne of its projection. This 
condition was found to exist in the remarkable 
case operated on by Prof. ,Y. F. Fluhrer, in 
Bellen1e Hospital, in 1884. The patient, aged 
nineteen years, received a pistol-shot wound, en
terinl( at the foreheacl and passing through the 
b111in, in the line shown in Fig. 469. The bole 
of entrance was enlarged by biting off the edges 
or the bone with n. rongenr. .Au alarming brcm· 
onhage from a Yessel of the pia mater was con
trolled by a small artery clamp, or forceps. The patient's bead was 
placed so that the supposed track to be explored was perpendicular to 
the surface of the table. _\.good-sized porcelain-pointed Kelatou·s probe 
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was carefully introduced, and allowed to find almost its own way in the 
track left by the b11llet. This instnunent passed to a depth of six inches, 
"·here, a slight resistance being met with, it was allowed to remain. The 
direction of the probe indicated the point on the opposite side of the 
skull, at which the missile had most probably struck. Th1·ee fourths of 
an inch belo'" this line the trephine was applied . Upon remoYing the 
disk of bone the duru mater appeared dark from bloo<l effused beneath it. 
An incision was made through this, and the track of the bullet throui;h 
the pia mater was disco,·ered. It had struck the inner surface of the 
calrnria, had rebounded with a downward deflection, and was found 
about half an inch from the hole made by the trephine. A small rub
ber drainage tube was passed entirely through the track made by the 
bullet, and left projecting at each opening. Irrigation through the tube 
was not attempted. The wounds were dressed with iodoformized gauze, 
loosely laid on, and an antiseptic dressing oYer this. The patient reco,-. 
ered and returned to his occupation, suffering only \Yith a slight impair
ment of memory and occasional muscnlar spasm. 

The important lesson to be learned from the case abo,·p girnn is the 
necessity for great care in attempting to follow the track of a bullet 
through a substance so soft as the brain. If at any time any force is 
necessary to carry the probe along, all such interference should be dis· 
continued, as it is Yery easy to push e•en u blunt, light, porcelain
tipped probe through this soft tissue. The tolerance of the brain to 
small foreign bodies should not be lost sight of. In many cases it is 
wiser to trust to encapsulation of the bullet than to search for it when 
it has passed beyond the clura. In the case of a yolllig Juel nine )"ears 
of age, who came under my care, a twenty-six caliber conical bullet 
had entered just orer the rniclclle line of the right eye, passing directly 
backward through the brain. There was no paralysis, pain. or inconren
ience from this injLiry. Under an amc•thetic. twenty-four hours after the 
accident, I made an incision which expo•ecl the wound of entrance into 
the skull, enlarged the opening with the rongeur, aucl remO\·ed some 
pieces of bone that had been driven into the dura and brain. .\s tbe 
bullet had passed out of sight into this organ, the wouncl was sterilized 
und an iodoformized-ganze dressing applied. The patient reco,·ered 
without accident, and is no"·· Jh·e years after, perfectly well, and at no 
time has suffered an)' suggestion of inconvenience from the presence o[ 
this foreign body in Ms brain. 

Not infreqnentl.1· compression of the brain occurs from lrn~morrhaire 
between the skull and the dnra mater, or from a collection of pns, exos
tosis, depression of bone, or tumor within the cranium. "'ithiu recent 
years researches in cerebral anatomy and physiology ha,·e enabled scien· 
tists to determine, with accuracy sufficient to jnstif)' the application of 
their conclusions to snrgical practice, from the clistnrbanre of function 
in certain portions of the economy. the region of the brain imolved in 
the zone of compression. That portion of this suhject which is most 
capable of demonstration, and therefore most practical, relates to the 
interference with motion in certain muscles, or groups of muscles, wl1irb 
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h:n·e their "centers of motion" situated contiguous to the fissure of 
Rolando, and to certain disturbances of the mind and the senses chiefly 
located in the cortex of the brain. According to Lucas-Championniere, * 
who adopts the conclusions of Charcot and Pitres, our knowledge of this 
subjert may be summarized as follows: "In a lesion followed by paraly
sis of the fower extremity the trephine should expose the summit of the 
ascending parietal convolution, on both sides of the upper end of the 
fissure of Rolando (Fig. 470). Of the ~1pper extremity, the middle third 

FissureofSyh·ius 

r·w.470.-Plo<lified nftcr Chnmpionni~re. ) 

of the ascending frontal convolution, also ou both sides of the center of 
the fi ssure; upper aucl lower extremities, botlz regions just given : upper 
c.rtremity alone, with 1110/or aphasia, foot qf tliird frontal and lower 
third of ascending frontal convolutions, in zone rnad<ed mo/or aplzasia 
in Fil(. 470. Facial parcrlysis, lower third of the ascending frontal 
and foot of second frontal contolutions. Llplwsia alone, foot of /lzird 
fro11/al." 

After a careful anal rnis of all the cases of cortical lesions of the brain 
pnhlishecl in America,' and a thorough redew of the results of foreign 
im·est igatorR, Prof. Starr arrives at the following concl usions: t 

"l. Yn1fo11 s p owers of the mind are to be connected with actidty in 
n11·io11s regions of the brnin, the surface of the organ being the seat of 
conscious men ta] action. 

"2. The highest qualities of the mind-intellec t, j11clgment, reason, 
self-control- require for their normal display integrity of the entire brnin, 

Hii.:.'·Ln trcpanation guidCe 1mr Jes locali:::ations ccrebrnles:· Y. A. Dclahaye ct C'ic. Paris. 

t "rorlieal Lc..,ions or the Brain.'' )I. Allen Starr, from ;, .American Journal o! ih l' ::'ilc<lical 
~ienccs," Jul~', l~S-1. 
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but especially of the frontal lobes. A change of disposition and charac
ter may be considered as symptomatic of disease of the brain, and, in the 
absence of other symptoms, of disease of the frontal lobes. ' 

"3. The power of sensory perception is distribute<l ornr the various 
regions of the brain with which the various sensory organs are anatomic
ally connected. In these regions objects are not only first consciously 
perceived, but are also subsequently recognized ; and hence it is in these 
regions that the memory pictures are stored, by whose aid the act o! 
recognition is accomplished. 

"(a) Disturbance of sight, whether in the form of actual blindness, 
or of failure to recognize or to remember familiar objects, or of hallucina
tions of vision, may indicate disease in the occipital lobes. An examina
tion of the field of vision will indicate which lobe is affected, since blind
ne$S in the right half of both eyes may be clue to destruction of the left 
lobe, and blindness of the left half of both eyes may be due to destruc
tion of the right lobe. 

"(b) Disturbance of hearing, either actual deafness in one ear or hal
lucinations of sound on one side (voices, music, etc.), may indicate disease 
in the first temporal com·olution of the opposite side. Failure to recog
nize or to remember spoken language is characteristic of disease in the 
first temporal convolution of the left side in right-handed persons, anil 
of the ri~ht side in left-handed persons. Failure to recognize printed or 
written language has accompanied disease of the nngnlar gyrns at the 
junction of the tempoml and occipital regions of the left side in three 
foreign ancl in one American case. 

"(c) Disturbance of smell, either as an hallucination or as a loss of 
power to perceive odors, may possibly indicate disease in the temporo
sphenoidal region on the base of the brain. 

"(cl) Disturbance of taste can not, as yet, be connected with disease 
in any region. This is due to lack of care in testing this sense in cases 
of brain disease. 

''(e) Disturbance of general sensation-including the senses of touch, 
pressure, pain, and temperature, together with the sense of the location 
of a limb-may occur either in the form of subjectfre perceptions of 
such sensations without objective cause, or in the form of impairment 
of these sensations. In either case it indicates a disease in the central 
comolutions, and possibly in the adjacent portion of tbe parietal 
lobules. 

"4. The power of voluntary motion of the muscles of the opposite 
side of the body is located in the two central COJ1"0lutions which border 
the fissure of Rolando. Motions of the foce and tongue originate in the 
lower third of this region; motions of the arm, in the middle third; 
motions of the leg, iu the upper third. 

"Spasms in a single group of muscles, or parnlysis of a single group of 
muscles, may indicate disease of its motor area. Extensfre spasms or 
paralysis may indicate a large area of disease in this region; but if more 
marked in a single group of muscles than in others it may indicate a small 
focus of disease in the motor area of that group affecting other motor 
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areas indirectly and coincidently. Paralysis following spasm in one 
group of muscles is a characteristic symptom of disease in the central 
region. 

"5. Disturbance of the power of speech indicates disease in the con
rolutions about the fissure of Syl\'ins, on the left side in right-handecl 
persons, and on the right side in left-handed persons. If the patient can 
understancl a question and can recall the words needed for a reply, bnt 
is unable to initiate the necessary motions invoh·ed in speaking, the 
disease is probably in the third frontal conrnlntion, and in the adja
cent portion of the anterior central convolt1tion. If the patient can not 
recognize spoken language, but can repeat words after another, or can 
use exclamations on being irritated, the disease is probably in the first 
temporal convolution. li the patient can understand and can talk, but 
replaces a word desirecl by one that is unexpected, the disease is probably 
situated deep within the 8yldan fissure, or in the white substance of the 
brain, and invol"es the association fibers which join the com·olutions just 
named. 

"In making a diagnosis of cortical clisease care rn ust be taken to dis
tinguish between direct and indirect local symptoms; and also to sepa
rate clearly lesions of the cortex from those of the various white tracts 
"ithin the substance of the brain." 

As far as the disturbances of motion are concerned, these points of 
interest bear such dose relation to the fissure of Rolando that it is neces
sary to determine approximately its location. Championniere's line is ns 
follows: From the posterior borcler of the rnnlar proee~s of the frontal 
bone, at the upper outer angle of the orbit A (Fig. 471) chaw a line AB, 

FH •. 4il.-( Modified nfter Chnmpionni i:!re.) 

directly backward, a distance of two and four fifths inches. From B 
draw a perpendicular line, one inch and one fifth long, to (', then from C, 
upward and backward, to D, which shall terminate in the sagittal suture, 
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t"·o and one fifth inches directly behind the junction of the coronal and 
sagittal sutures E . The point of junction of the sagittal and coronal 
sutures is not always easily recognized in the adult. If, however, the 
distance from the root of the nose (the naso-fronta.l suture) to the poste
rior-inferior border of the occipital protuberance be measured, the point 
IJ (Fig. 471) will be found to rnry from three quarters of an inch to an 
inch posterior to the center of this line. The junction of the sagittal and 
coronal sutures is directly above the external opening of the auditory 
canal. The researches of Championnicre may be particularly applied as 
follows: In complete a.nd persistent hemiplegia, where the history of the 
case may exclude extravasation in the deeper ganglia, the center or bit 
of a large-sized trephine should be placed in the middle of this line, at 2 
(Fig. 471), on the side opposite to the paralysis If there is loss of mo
tion or convulsive movements of the lower extremity alone, the trephine 
should be applied in the upper thlr<l of the line, at 3. "'hen the upper 
exh·emity alone is invoh·ed (the lesion being probably in the middle thfrd 
of the ascending frontal convolution), the operation should be performed 
opposite to the middle and in front of this line. "Then simple aphasia 
is present, the trephine is to be applied at the lower encl, and well in front 
of this line, 1. If, when the button of bone is removed, the cause of the 
compression is not revealed, the opening should be enlarged by the ron
gem', or by reapplying the trephine. 

In elevating a portion of the cranial vault for exploration, or the 
relief of compression of the brain, the following rules should be ap
plied: The entire scalp should be closely shaved, thoroughly cleansed, 
and rendered aseptic. A proper elerntion should be given the head, 
to suit the convenience of the operator and to command the best light. 
A mbber tube may be carried around the scalp beneath the occiput 
and just aborn the ears and eyebrows, thus in part controlling all ex
ternal bleeding. This is, howe1·er, not essential. IIaving determined 
upon the point of brain surface to be explored, make this the center 
of a large horseshoP-shaped or trap-door incision. If it has been 
determined to lift the skull en rnasse, the horseshoe flap is not 
raised separately, but the bone being exposed in the line of incision, the 
soft parts are retracted enough to permit the devision of the cranial 
vault in this line. In doing this an opening shoulcl be made with a 
small Galt trephine. "Then the button of bone is removed, a dull
pointed grooved director, slightly cun·ed, should be inserted between 
the dura a.nd the under surface of the skull, to see that no adhesions 
exist. A farrow should now be cut from the skull conforming to the 
horseshoe incision through the ·soft parts. Considerable difficulty is 
experiencecl in effecting a rapid section of the skull in many cases. 
Yarious instruments ham been del'ised, but none of tbem harn giren 
the satisfaction which is to be desired. The cup-shaped rongeur or the 
fenestrated bone forceps (Figs. 113, 114) are most commonly preferred. 
Dr. A. De Vilbiss, of Toleclo, Ohio, has invented a very useful instrument 
(l<,ig. 115). \Yith it great force can be exercised over a limited are.-i of 
bone to be divided, and the section made with greater rapidity than by 
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the ~Ider fenestrated forceps. So far the burr drills or saw revolving 
by a dental or electric motor ha,·e not proved satisfactory. The instru
ment becomes o,·erheated from friction, and the operation is delayed. 
There is also some risk of wounding the vessels of the dura or brain un
less it is well sbielded or 
used witb "ery great cau
tion. 

The pericranium not 
having been raised, the 
bone may be replaced after 
the operation, without ma
teria l impairment of its 
vitality. 

Fm. 472.-App<!ar!lnC'C of the tumor with durn nttaehed. 
NnturnJ,.ize. ( l\l'l'll.) 

The dura mater is next 
opened by a crescentic or 
crucial incision and refiect
ed. .\ny offending mass 
should be rerno,•ed . II 
nothing abnorma't appears upon exposure of the cerebral surface, the 
question of iumsion of this organ, or of further surface exposure, must 
be determined by the gravity and prominence of the symptoms and the 
condition of the patient. Exploration with a fine probe which will not 
cut or penetrate the ' 'essels may be carefully clone to the depth of one or 
two inches, and the increased resistance of a neoplasm will at times in 

this way lead to its recognition and location. In removing a deep-seated 
tumor ('Onsiclerable brain substance may be cliviclecl. In many instances 
the neoplasm can not be founil , or is so deeply situated that the opera
tion has to be abanclonecl. Hmmorrhage should be controlled by fine-
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catgut ligatures, and by aseptic water at about ll0° to 12U0
• On ac

count of the delicate structure of these Yessels, the ligatures should not 
be drawn too tight or any lateral traction macle, for fear of tearing or 

cutting through. 
The wound in the dura 

should be closed with cat
gut sutures. A fine cat
gut drain may at time 
be iudicated. The bone 

w~-~~A is next turned back into 
place and the soft parts 
sutured. If only a mod
erate surface is to be ex
posed, the soft cm·ering 
should be lifted separate· 
ly and the large trephine 
employed. The button of 
bone removed has been 

l~w.t~~4;~~i~~~r~~~tJ';'.°fi:;~~0~r)L~'~~d~:ad/.hl~~f~~i~ i'.~c~n~l0}7, rep1aced in a number of 
:i~r~·dc1o~!~~~~~i~~1~~t~1~~· J~~d<l;~\~~"~in~Af~~~,~~;n~~eir itungi- instances successfully by 

immersing it as soon as 
cut out in warm sublimate (105° F. ) and placing it agaiu in the hole from 
which it was taken. It "·ould be dangerous to attempt restoration of the 
bone when the underlying dura is destroyed or removed. The success 
achieved in late years in 
this department of sur
gery by Horsley," Keeu, t 
Allis, and others justifies 
the hope that still great
er progress is probable in 
the near future. t 

*"Amcricnn Journal of the 
l\ledical $cicnces." April. 1887. 

t See samc. October and Xo
''ember, 1888. 

+ 'l'his c:a:;e of bruin surgery 
(Prof. W. \\', Keen. "American 
Journal or the ~ledical Sciences,·• 
Octol>er, 1688) illu"tralc::o so well 

comatose one Al twenty-three years of age he hatl an attack of seYcre n('uralgic pains. 
These ~yrnptoms increasing, culminated. in February, 188.3 (twcnt~·-four yenrs old), in epileplic 
conn1lsion,:, and, in April, paralysis of right !acc. arm. and }('g. Epileptic AJh1.cks ceased from 
Xo\·ember, 18136. to .June. lStri. .\ .:;mall scar a quarter o( an inch long pcr:;i:<tetl. located two 
inches and a quarter to the left o[ median line and thre~ inches behind the left extrrm1.l angular 
process. December 8, 113137, it was tender to pres::.ure. Temperature over the scar, 9S·5 F.; cor-
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" ' hen laceration of brain has been produced by fragments of bone 
or other foreign substance, drainage is an essential feature of succegsful 

responding point on opposite side, ~4·4". Dec~mbcr 15, 1887, operation under ether and inch:•ion 

through the scar Uown to the bone: no ind1cat1011 of injury to the bone. A nick was made in the 

skull ju'.'it. at. t he ::<cat of the scar. Large l:iCtni-elliptical nap three inches and a hair brand; con

''exity o[ inch•ion posterior for drtlinagc wns cut and turned fo rward. Trcph inc an inch and n ha!( 

iu dinrncter applied~ ns to include point under the old scnr. Dura adherent to the button in the 

Jo\\W hair. !lard ma<:s recognized, and a second button removed. Rongenr u.;ed, to fully expose 

the remainder of the tumor. Dura. opened. I t was adherent to the tumor. and a portion or it 

wn;; removed with the neoplasm, which wns enucleutcd with the fingrr . Bleeding controlled by 

fine catgut nnd hot wnter, 115 to 120 F. 'l.'he ca vity occu pied by tumor was one lrnlf filleli by 

the rC'silicnt brain tissue before operation wns completed. J\ b11ndleor horsehairs for drains wns 

carried across the wound and left projecting at each side. Small rubber tu he inserted. Pntient 

recovered, improved in min<l and body, although mild convulsi\·e move ments occurr('d at rare 

interval~. In 1896 Dr. Keen writes me this patient·· is ~ti ll doing well arter niue years." 

Kl'Cll nl~o proposes the follow ing procedure !or the relief of abscess oC the lateral YC11tricles or 

in hypcrdi:;tention by nny fluid: 

I. 1'rcphine halfway from the externnl occ ipital protuberance to lhe upper end of lhc fo•sure 

of Bulzrndo. hnir to three qunrters of nn inch to either side of the middle line. Punctu re toward 

tlw inru•r eJHl of the su prnol'l.1ital ridge of the same ~ide (l<' ig. 474 A). T he puncture will pa;-s 

thrnu~h the precuncus, trnd the normal rentriclc will l>e !'truck at some point in the posterior 

bnrn at frurn two inchC's and a quarter to two inches und three quarter!'=. from the surface of scalp. 

II. Trcphine at one third of the di!'lance from the glnbclla to the upper end of the fb,.,ure o( 

Holando and hnH to three quarters of 1m inch to either side of the middle linP. Puncture in the 

dir~ction or the external occ ipital protuberance (Fig. 474 B). The puncture will tra\•crsl' the 

fiM frontnl con\·olut ion well in front. o( the motor zone, rmd the nornnd \·entriclc will be strnck 

intlwanteriorhorn ntahont two inches to two inches and a quarter from the scalp. 

III. Trcphine one and one fourth inch behind the meatus and one und one fourth inch above 

33 
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treatment; indeed it is imperative, for drainage is as necessary in the 
cranial cavity as elsewhere. This point is well illustrated in a brilliant 

case recently reported by 
Dr. Oscar H. Allis.* A 
man received a commi
nuted :fracture of the 
frontal bone, with exten
sirn laceraticrus of bmin 
tissue. The fragments 
were removed and the 
wound cleansed. The le
sion extended along the 
fron ta! bone to its hori
zontal plate, which was 
also fissured. In order 
to secure drainage, with 
the linger of one hand as 
a guide, the cribriform 
plate of the ethmoid was 
bored through by a dt·ill 
carried up through the 
nose (Fig. 47i). A probe 
armed with a ligature was 
passed through and a rub
ber drainage tube three 
eighths of an inch in di-

F10. 477.-Drilling through the cribriform plate. (Alfo1.) ameter pulled through 
from abo•e down ward, 

the upper end being left ou a level with the cerebral surface of the 
cribriform plate. A second tu be was inserted ancl allowed to project 
from the no e and wound in the skull (Fig. 478 and Fig. 479). An 
antiseptic clressing was applied, ancl the patient recovered \\itbout an 
unfavorable symptom. 

Reill'::; bnse line. (This line extends from the lowest part of the infrnorbitul murgin through the 
micldleof thecxtcrnnl mentustothcear.) 

Puncture toward ii point two and one halC inches directly behind the opposite mentus(Fig. 
47.)), The punctme will traverse the second temporo-sphenoidal co1wolution and C'llll'r the normal 
latcrnl vcnt.ricle n.t. the beginning 01· in the court=:c of the descending cornu ut a depth o( about two 
to two and one fourth inches from the smfnce. In this route the measurements are for an adult 
skull. They should be somewhat reduced for children. The depth necessary for puncture will 
depend -:omewhat upon the thickness of the skull and varitltions in the diameter o( the skull from 
youth to old age, as well a<: upon the distention of the \'Cntricle with cfl'usion. This, the laleral 
route, has the great dj,•ad\·antnge that it will develop an ahseess of the temporo-sphenoidal In~. 
as well as dropsy of the ventricle. 1t is well to stnte tho.t the center for hearing of the opro~1le 
side may be penett·ated through this opening, but. as it has been done a number of times without 
impairment to the hearing. this objection ;;hould not prevent the operation .. A~ the Yentricular 
end of the puncture the optic thalamus may be injured, but this risk must be taken. 

Dr. Keen write~ me in June, 181)6, that further experience recommends thi'i route. As will be 
seen in the treatment o[ otitic bruin ab::;ces::;, it is through this part of the skull that the optra
tion is done. 

*"Annals of Surgery,'' July, lSSD. 
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In fracture through the middle fossa, where blood or cerebro-spinal 
fluid escapes through the ears, natural drainage may be secured through 
the auditory meatns. In all such cases this canal should be cleansed 
with sublimate solution, and aseptic-cotton pads applied to absorb the 
discharge and prevent septic infection. 

Si:RGERY OF THE FACE. 

Wounds.-Incised wounds of the face usually bleed profusely. The 
two essential features in treatment arn to arrest hmmorrhage and secure 
repair with the least possible deformity. \\' hen the bleeding is only 
slight, bringing the edges together with fine silk sutures will arrest 
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it. " ' hen Jigatnres are applied, catgut should invariably be employed. 
E"ery wound of the face should be treated with the strictest antisepsi•. 
The approximation of the edges should be accomplished with exactness. 
The finest black iron-dyed silk is the best material, and the interrupted 
suture should be preferred. If the character of the h rernonhage neces
sitates central deligation, the external carotid (not the common trunk) 
should be tied . This necessity could scarcely arise in an incised wound, 
unless the internal maxillary or upper part of the external carotid was 
invoh·ed. 

Contusions of this region require, as in other parts of the body, local 
applications, usually of cold water or the ice bag. Ecchyrnosis is, as a 
rule, present, and is persistent in the ti ssues about the eyes. 

L acerated wounds of the face are serious, on account of the danger 
of disfigurement after repair. If the procedure does not involve much 
loss of tissue, the edges may be pared smoothly and united with silk 
sutures, under careful asepsis. If there has been extensive contusion, a 
small ca tgut-twist ,1rain should be left at each end, to guard against 
the clanger of intiltration of pus in the subcutaneous tissue. In wounds 
which invoh-e the circular muscles of the eyes and mouth, great care 
must be taken to guard against contractions and deformities. 

P 1111ct11red wo11nds require no specia l consideration. Deligation of 
the external carotid may be necessitated to arrest bleeding from deep 
wounds of the spheno-maxillary fossa. 

Shot wounds of the face are not, as a rule, dangerous to life, el'en in 
military practice_ Of 3,312 cases, in "-hich fracture of the bones of the 
fa ce occnnecl as a result of shot wounds, as given in the " Medical and 
Surgical History of the Cidl \Var, " by Dr. George A. Otis, only 340 
died, while of 4,914 fl esh wounds only 58 died. In civil practice the rate 
of rn orta lity is still loll'er. 

\Yhen the missile has penetrated the spheno-maxillary Iossa, or di
Yided any deep-seated Yessels, the necessity o[ tying the external carotid 
may arise. A ball or any foreign body lodged iu the bones or tissues of 
the face sbonld be immedia tely remo1·ec1, when this can lJe accomplisbetl. 
without an operation which ma y incnr the danger of deformity. 'Yhen, 
howe1·er, the missile is deeply lodged, and is of small size, it should not 
be molested until there is evidence that i t will not remain encapsnled 
and harmless. 

Bones or fragments of bone which h al'e been displaced in part, bnt 
not entirel:i' st ripped of periostenm and vascular attachments, must not 
be remo1-ed, Hince, if replaced and held in proper position, they usually 
become reunitecl to the sound bone. 

TIIE EYE. 

1Vol/luls of the eyelids and of the circular muscle of the eve scarcely 
require special consideration. In incised or lateraled wouncls a careful 
approximation of the edges of such wounds ll'ith the finest silk sutures. 
ancl the maintenance of the parts in a comlitiou of perfect quiet, are 
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essential. A saturated solution (about grs. X\" to 3j of water) of boric 
acid is to be preferred for purposes of cleanliness. Contusions about the 
eye should be treated by cold applications, using a very small and light 
ice bag, or frequent changes of bits of linen cloth, taken from a block of 
ice. 

Kew Formations.- Yascular groiotlts (nrod or angeiomata), usually 
of the capillary rnriety, are not infrequent in the vicinity of the eye. 
\\'hen of small size, not exceeding a half or three fourths of an inch, they 
may be successfully destroyed by the hypodermic injection of from two 
to five minims of a 50-per-cent solution of carbolic acid or pure alcohol. 
The quantity, though small, shoulcl be well disseminated in the growth. 
Great care shoulcl be taken not to allow any of the solution to enter 
the eye. 

Removal by free excision is not practicable when the tumor is of large 
size, aud when the palpebral margins are invoh·ed, or when their shape 
ancl situation are such that deformity is apt to follow the excision. A 
careful application of the rules of plastic surgery to the region of the 
eye will often obviate deformity, even after extensh·e dissections with 
Joss of tissue in the vicinity of this organ. " That has been said of the 
excision of vascular growths applies eqnally to all forms of neoplasms 
in this region which-themselves a deformity, or malignant in charac
ter-require removal. 

"•hen this can be done with safety, it is of the n tmost importance 
that the palpebral margin be left intact for at least one eighth of an inch 
in width. The palpebrnl branch of the ophthalmic artery, which runs 
]Jarallel with and abortt this distance from the free margin of the lid, 
shoulcl not be wonndecl when it is possible to avoid it. '\Then the dissec
tion is completed, a tongue of skin may be slid from the malar region 
across the wound, provided the space to be filled does not meastue more 
than one half inch in its transverse diameter. It is at times aclrisable to 

/ 

diride the ten ion by sliding a shorter flap from the direction of the nose. 
For larger spaces a flap may be turned from the che~k, hand , or arm, as 
giren hereafter. Fig. 480 represents the space left after the remornl of 
a myxo-sarcoma of the face, and Fig. 481 the method of CO\'ering in the 
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deficiency. From the outer angles parallel incisions were continued 
through the skin toward the ear, as far as was necessary to secure integ

ument enough to slide across 
the gap. The transcerse fa
cial artery, which runs allout 
one fourth of an inch below 
and parallel with the zygoma, 
should be kept in the flap, 
which is dissected up until the 
end nearest the nose cau be 
carried across to the edge ol 
the wound upon the nose antl 
stitched at this point. The 
lower border is next fastened, 
and after this the palpebial 
border is stitched to the up
per margin of the tongue of 
skin with the finest suture ma
terial. The sutures mav be 
removed in from four t~ six 
clays. It is necessary to arrest 
all bleeding from the bottom 
of the ca\'ity left after a dis
section; that from the edges 
will be arrestecl by the sutures. 

The tension on the flap should not be so great that the blood supply is 
seriously interfered with. After the first sutmes are inserted, it will be 
well to wait for a few minutes 
in order to see that the circu
lation is established. Fig. 482 
and Fig. 483 are taken from 
a patient from whom a large 
nren1s was excised, and the 
wound filled by free dissection 
and sliding of the integument 
of the cheek. Little or no 
eversion or dragging down of 
the lid will follow in these 
operations when carefnlly per
formed. 

Epit11eliomata may be cured 
by the application of :Marsden 's 
paste even when they in1·olrn 
the free border of the lid. Care
ful attention will prevent the 
irritation of the conjunctira by
arsenious acid. 

Rebaceous tumors (retention fu,.4..,3. 
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cysts) are occasionally met with on the outer surface of the lids, and 
in the skin about the orbit. They should be removed by thorough dis
section oi the sac. When situated upou the lids they rest between the 
integument and the tarsal cartilage. 'fhe line of incision should be par
allel with the free border of the lid, to avoid dividing the horizontal 
fibers of the orbicularis muscle. 

Jlordeolurn, or " stye," is a pyogenic infections intlammation of the 
sebaceous gland and hair follicle at the palpebral margin. It is a fu
r uncle oi the lid. \\'arm or emollient applications hasten the suppura
tive process and soften the epidermal covering. The treatment consists 
in early evacuation of the contents by pressure after pricking the stye 
with a delicate sharp lance or needle. Professor David \Yebster recom
mends sulphide of calcium, gr. ss., twice each clay as a correcth"e and 
pre1·entive of hordeolum. 

Olwlazion.-Obstruction of one or more of the ducts of the Meibomian 
glands causes a swelling and iutlammation of the gland, or tube behind 
the point of obstruction. These protrusions appear on the conjunctiva! 
surface of the tarsal cartilage, ancl should be treated by puncture 
through the edge of the lid, with evacuation of their contents by pressure 
on both smfaces of the licl, directed from the base toward the free bor
der, in the effort to squeeze out the .plug ancl thus restore the normal 
condition of the excretory clnct. A thorough cnretting or the walls of 
the sac by means or a Daviel's cataract spoon introclucecl through the 
incision renders a recurrence of the tumor less liable (\Yebster). Any 
incision on the under surface of the lids should be made parallel with 
the ducts of these glands. A rare form of cystic tumor occasionally de
velops in the substance of the tarsal cartilage. It may be cured by inci
sion ancl clestrnction of the sac, or by evacuating the contents ancl inject
ing one minim of 50-per-cent carbolic acid into the cyst. 

Bleplwritis or inflammation of the lids may affect all or a limited 
portion or these organs. It most frequently imohes the ciliary margins, 
ancl is known as bleplwritis ciliaris. In rare instances the cartilages are 
im·olved. Acute blepharitis demands rest and local antiphlogistic ap
plications. Cloths clipped in warm water are in general more al(reeable. 
In chronic bleplwritis ciliaris the scaly co\'ering of the intlamecl borders 
of the lids should be removed by the prolonged use of warm boric-acid 
water and a mop of soft lint, hadug first trimmed the lashes closely. 
\\'hen this is clone the intlamed surface should be lightly touched with 
a pencil of lunar caustic. At night the lids should he lubricated with a 
small quantity of cosmoline. 

Bleplwrospas111, or spasm of the orbicularis palpebrarurn muscle, re
sults usually from irritation of the conjnnctirn or cornea. It may, in 
rare instances, occur without any intlammator~· exc'iting cause (idiopathic 
blepharospasm). The treatment is rest ancl the removal of the cause of 
the spasm. In rare cases clidsion of the muscle through the outer can
thns is clemanclecl to relieve pressure on the conjunctirn, cornea, ancl globe. 

Bleplwrophimosis, or narrowing of the palpebral opening-, is due to 
contraction of the lids at the outer canthus or angle. lt may be relieved 
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by an incision commencing in the outer angle and carried directly 
out through the entire thickness of the commissure for the required dis
tance, extending the cnt in the skin a short distance farther than that 
in tbe conjunctirn. The edges of the skin and mttcous membmne 
are then unitell by silk sutures, as shown in Fig. 484. 

La[!ophllwlmos.-Inability to close the eyelids may be due to pro
trusion of the globe from tumors of the orbital cal'ity, or of the globe; 
it occurs in the disease of "·hich enlargement of the thyroid body anu 

'' exophtbalmos" are symptoms; in 
staphyloma and in paralysis of the 
facial nerve. It is a serious condi
tion, on account of the liability of 
u lcera ti on of the cornea from pro
longed exposure or the anterior sur
face of the globe. The indications 
in treatment are first palliatfre in 
keeping the lids closed by bandag
ing, or uniting the edges by sutures. 
'\Vhen the condition is permanent, 
the operation of larsoraphy is to be 
performed as follows: Introduce a. 
horn spatnla between the globe and 
the lids at the outer cant bus; make 

Fw. 
4" 1 ~ 1 ~~:1~;:;~;~1 i;~~~:~is~ut~1Jj: ,~:ie(.:'!R:~~~tion for the tissue tense, ancl with a sharp 

knife remorn the free borders of the 
upper and lower lid for a clist~nce sufficient to close the eye to tbe de
sired Pxtent. The incision should remove the roots of the cilire. Tbe 
opposing edges are now united witll silk sutures. 

Bleplwroptosis.-Ptosis, or inability to lift the upper lid, may be due 
to partial or complete paralysis of the third nen-e, or the filament which 
supplies the levator palpebne: to adhesions from inUammatory afJec
tions of the lid; to the presence of neoplasms or to acquil'ed or congeni
tal weakness of the lerntor muscle. Ptosis due to paralysis may be cor
rected by excising an elliptic-sbapecl piece of the skin of the upper lid, 
including the areolar tissue and the fibers of the orbicular muscle. The 
lower incision should run parallel with the margin of the lid and about 
one quarter inch above it. The edges of tbe two incisions should be 
united with silk sutures. 

Symbleplwron is a term applied to adhesions of the lids to the ocu
lar conjnnctiYa. Limited adhesions may be broken up repeatedly until 
a cum is effected by the extension of an epithelia l coYering over the 
granulating surfaces. '\Vhen the adhesions are extensive, Teale's opera
tion may be per-formed. Supposing the condition shown in Fig. 48.5 to 
exist, the symblepharon is cut through at A, in the line of the corneo· 
sclerotic function, and the lid is dissected np to the normal fold of palpe
bral ancl ocular conjunctirn (D, Fig. 486). Two flaps (Band C'. Fig. 486) 
are now dissected np from the conjnnrth·a, and tnrned Jown and stitched 
in position to cover the raw surface left by tbe dissection of the adhered 



TUE EYE. 481 

lid . The spaces left by lifting the flaps are closed at once by fine silk 
sutures (Fig. 487). The island of tissue left on the cornea is allowed to 
disappear by atrophy. 

Ec/ropion, or e"ersion of the lid, may be partial or complete, and is 
cine tirst to weakness of the orbicularis palpebnc muscle, especially to 
the palpebral fibers; second to cicntricial contractions due to injury or 
disease of the soft parts above the eye, or of the bones surrounding the 
orbital cavity. The lower lid is usually involved. 

The ltealme11t is operaciYe. In mild cases, those in which no cica
tricial adhesions ham occurred, the following operation, as gi1·en by 
Swanz:17, is addsed: 

)fellwd of ,1. Roberlson. - Thrend a long quarter-cun•ed needle with 
each end of a small Chinese twisted-silk ligatn..e, about fifteen inches 
long; with one of these perforate the entire thickness of the lid one 
line from the ci liary margin and one quarter o[ an inch to the outer 
Hide of the center (b, a, Fig. 488). 
The needle is now passed ornr the 
ronjnnctival surface of the lid, 
till it meets the fold of conjunc
tira reflected from the lid on to 
the!(lobe through which the needle 
is thrust-the point being dfrect
ecl slightly forward-and pushed 
s!il(htly doll'nwarcl under the skin 
of the cheek until a point is 
reached from one to one and a 
quarter inches below the edge of a.'. .... ...... __ . 
the lid, ll'here it is brought out. 
The other needle is introducec1 in a 
rmw~ponding manner at the same 
distnnce from the middle line 011 

. ·-····--------d 

the inner side (o', b', d'1 Fig. 488). FH;. 4""·ili~'11~;~1;1:~~ or~{nU~btt~~oc;yopion of 

-~ piece of thin sheet - lead, 
ahout one inch long and one quarter inch broad, rounded at its ex
tremities and smooth on all surfaces and edges, bent to fit the currn
ture of the eyeball, is now slipped nncler the loops of the ligature that 
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pass over the conjunctiva] surface of the lid; at the same time a short 
piece of small rubber drainage-tube is passed beneath the loop on the 
cutaneous surface just below the ciliary margin. No1Y, as the ends are 

Fw. 489.-Jaeger's plate lid-holder. 

drawn gradnally tight, the edge of the lid is made to revolve inward 
ovet· the upper edge of the piece of lead. while the tarsal cartilage is 
molded to the curve of the lead. and the lid assumes its normal position. 
The threads are tied below o»er the rubber tube, d, d . The sutures 
an<l lead are removed from the fourth to the sixth day. 

In mi!cl ectropion, due to limited cicatl"icial a~lhesions, Wbarton 
Jones's VY operation may be adopter]. 

As shown in Pig. 490, a V-shaped incision is made so as to include 
the scar, the flap dissected up, and the underlying cicatricial adhesious 
cut out. The lid is lifted intc its normal position, stitched to its up

per fellow, if necessary, to bold it in 
place, and the edges of the "·onnd 
sutured from below upward, leadng 
a Y-shaped scar (Pig. 491). 

}~,6~i:;triclaf0~~1:~:~li~~~0Jt': ~;ti~~w~~· ~~ ~~bi~ 
mnrgiu. 
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ln more extensive adh~sions (Fig. 4921, in which neither of the 
foregoing methods will meet the indications, a plastic operation is in
evitable. l\Iake one incision, parallel with the free border of the lid, 

F1<1. 4!13. 
Showing the cic~triclnl tb;sue dissected out, and the flnp to be turned from the check outlined. 

which shall extend beyond the cicatricial tissue to be remo•ed. Dis
sect out freely all adhesions and cicatricial material, until, when left to 
itself, the remaining edge of the lower lid rises ·into its natural posi-

Fir.. 4!l4. 
Tho flap stitched into position., and the wc;>und formed by it;i rcmon1l closed. 

The hds temporarily suturlld. 

lion. In order to fill the deep ornl cavity (Fig. 493) left by such dis
sertion, a flap ma~' be turned from the cheek, forehead, or arm. The 
plan of the flap from the cheek is shown in Fig. 494. It shoulcl be 
cut by measurement, so as to fit witbot1t tension. As soon as it is 
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turned across to its new position, the eyelids should be stitched to
gether, and the flap accm·ately ancl carefully sutured to the margins of 
the elliptical wouncl. Before the lower row of sutures is inserted, the 
eclges of the perpendicular wound from which the flap was removed 
should be approximated by sutures of fine silk, which material should 
be usecl tl1roughout. The stitches are to be remm·ecl about the fifth clny. 
If any puffing remains at the seat of the peclicle of the flap, it may 
be relieved, after a few months, by dissecting out a small elliptical piece 
and bringing the edges together. 

\Vhen the cavity from which the flap has been taken can not be 
en ti.rely closed by suture, small Thiersch grafts should be employed 
to preveu t a broad cicatrix. 

FIG. 4'35.-Knapp's entropion forceps, or clamp. 

Entropion, im·ersion of the lid, usually results from chronic inflam
mation of the conjunctiva and tar,al cartilage. It is more frequent in 
the upper lid. In mild cases relief may be obtained by excising an 

FJG.4f15..1..-Lilli;calpels. 

elliptical strip of the integument of the lid and stitching the eclge of 
the wound together. \Yhen, however, the tarsal cartilage is invoked, 

Sni>llen's method will proYe more satisfactory. 

~ 
" ' ith Knapp's clamp applied. make nn in-

l
(' cision through the skin one eighth of an inch 
'~ from ancl parallel with the whole length of the 

margin of the lid. Lift the skinjlap, expose 
the fibers of the orbicularis muscle, anc1 excise 
a strip of the muscle about one twelfth of an 
inch wide for the full length of the incision. 
The tarsal cartilage is now seen, and from it 
as far as it is exposed a "·erlp;e-shapec1 piece 
is excised with a sharp knife (Fig. 496). The 
apex of the wedge points toward the con-

Fi~~h~~·:·n; ~;~:~~~~i;c:,!~1i,.~:~~\~~ jnnctiva. but the section should not extend 

",11.,:
1'.~~,~.1~,·.~1 ,0'i,~~0d

1 ~.rtl:t~Dr~.fi~1~,f,~·k;~~,r.:1~;~ entirely through the cartilage. Three sutures 
• • • • -- • are now inserted, each entering from without 
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inward, traversing the skin and muscle (Fig. 497) of the strip left at 
the palpebral margin; then in the same direction it is carried across 
the wound into the upper bevel of the incision in the cartilage, from 
which it emerges ("ithont transfixing the 
integument of the tlap ), to be again 
brought out through the tissues it first 
entered, about one eighth of an inch dis
tant from the point of entrance. Each 
encl of the suture is fastened with a shot, 
to prevent it cutting through. 

Eczema of the eyelids is not of rnry 
frequent occurrence. Swanzy recom-
mends the daily remornl of the crusts by F .,- r · r 1 · h 
bathing the parts in a warm solution of 

10

ifi~~~~cL¥r~rc~c
1

~·e~d~·
1

ct~n
1

b;' ~I~. 
bicnrbonate of potash, c1rying, and then 
painting with solution of nih·ate of siher (gr. xx to water 3 j); after 
this an ointment of boracic acid (gr. xxx to 3 j) is applied. 

Epicanthus.-This term is applied to a congenital defect which con
sists of a folc1 of skin stretched across the inner canthus and the carun
cula. It may be relie,·ec1 by excising an elliptical piece of integument 
in the long axis of the nose jltst between the eyes. The width of the 
excised portion must be sufficient to remove the deformity when the 
edges of the wound are drawn together by sutures. 

Restoration oftlze Eyelids.-In clestnrntion of the lids by accident or 
disease it becomes necessary to restore the covering to the globe. Flaps 
may be turned from the neighboring healthy integument or borrowed by 
a plastic operation from the arm. In many cases much c1amage may be 
prerented by applying good-sized and numerous grafts to the exposed 
surfaces while granulation is going on. 

Trrn L.\CITRDrAL GLAND AND DucTS. 

Disease of the larl1rymal gland is rare. In inflammation of this 
orl"ln (dr1cr!Joadenitis) tenderness and swelling may be observed in the 
upper outer portion of the orbital cavity. In well marked enlargement 
from any ratrne, the eyelid is pushed forward and the globe displaced 
downwarc1 and inward. An abscess here sbonld be opened by puncture 
through the base of the lid at the most convenient point. " rhen a neo
plasm develops in the gland, extirpation shonlcl be clone by incision in 
the fold of the upper lid, just beneath the brow. 

Epipliora, or contin ual overflow of tears, is caused by ohstrnction in 
the system of cana ls which normally should conduct the secretion of the 
lachrymal gland from the margins of the lids into the nasal cavity, or 
by displacement of the punrtum lachrymale, so that the tears can not 
enter the orifice. On account of its position, the lower canalicnlus is of 
1~urh more importance to the drainage of the eye than the upper. 

Epiphora du~ to rlisturhance of the canalicnlns may be present as a 
symptom of any displacement of the lower lid, from swelling, paraly-
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sis, or cicatricial contraction, the direction of the puncture being 80 
changed that neither gravity nor the normal suction-force will carry the 
secretion into the opening. Occlusion, partial or complete, may occur 
either from lodgment of foreign substances, products of inflammation, 
pus, epithelia, etc., and occasionally to calcareous formations (da
cryolit11s). 

The most common form of obstruction is, however, met with in the 
nasal portion of the excretory apparatus. Catarrhal inflammation of the 
mucous membrane lining the caual or cyst may occlude the duct either 
by approximation of the walls or by excessive secretion of tenacious 
mucus. Such condition is met with in patients of all ages, occurring 
chiefly in the poo1'1y nourishecl and scrofulous or tuberculous subjects, 
who suffer from chronic nasal catarrh and ophthalmia, or ostitis of the 
neighboring bones. As a result of obstmctiou in the nasal duct, dacr!Jo
cystitis, or inflammation of the lachrymal sac, may ensue with disten
tion, the swelling showing beneath the skin at the inner angle of the 
eye (muco-cele). 

The treatment of displaced punctum lacllryrnale should be directed 
to the restoration of the lid to its normal position. In partial obstruction, 
due to ca tanhal conditions, relief may be obtained by slitting the canal 
with the canalicu1L1s knife or scissors, and frequently repeated irrigations 

FIG. 4.98.-Agncw',; cunnliculo. knife. 

with the lachrymal syringe. When obstruction occurs, dilatation by 
means of probes is indicated. Should the stricture be close and resist· 
ing, the knife should be carefully introduced and a didsion effected, the 
dilatation being continued by inserting the probes at intervals of two to 
six days. The prognosis in many cases, no matter how faithfully and 
skillfully treated, is not favorable. 

In slitting up the canalicnlns the c1elicate probe-pointed knife or scis
sors should be introduced at the inferior pnnctum, and carried toward 
the can thus for a distance of about one sixth of au inch, the slit extend
ing for this distance. The wound should be kept open by forcibly sepa
rating the edges once or twice a clay, until the cut surfaces are covered 
with epithelimn and the trough becomes permanent. Some operators in 

· clironic dacryo-cys/i
tis prefer to slit the 
upper canaliculus and 
pass the probes by 
this route. The bulb-

Fco. ·l~!l.-Theobold's lachrymal probes. ]JOinted dilating-probes 
should now be careful· 

ly introcluced, beginning with the smaller sizes (Fig. 499). As soon 
as the bulb enters the sac, it should be gently and slowly directell 
along the nasal duct until it is arreste<l by the tloor of the nose. The 
larger sizes may he introduced as in the treatment of stiicture of the 
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urethra. ,~fter full dilrttation is secured the channel should be washed 
out daily, for about ten days, with a 1-per-cent boracic-acid solution. 
For this purpose :uiel's syringe (Fig. 500) will be found useful. The 
probe-pointecl nozzle is intro
duced into the Rae and the 
water forced through until it 
flows freely into the nose. If 
the obstruction recurs, the 
probes shoukl be reintrocluced 
at regular intervals, gratlually 
increasing until a IJermanent 
opening is effected. 

'Fia. 500.- .,\nc\111 11yn ngc. 

Trichiasis, or turning in of the eyelashes, occms with entropion, but 
may exist irnlependently. Occurring with inversion of the lid, it does 
not require any other interference than that ghen for the cure of entro
pion. \\'lien the cilire turn in without im-ersion of the licl, the proper 

methocl of treatment is total 
~ ~ excision of the hair-follicles. 

~ .. ~ ~:i~"-~h~~:-~11~ei;:~~~~;1:~~~ 
.F1r.o. Wl.-Gruenin~'s depilnting forcep~ . along the margin Of the Jid, 

one on either side of the row of 
hairs, and extending deep enough to insure the complete remornl of 
the roots of the cilire. \Yhen only a few hairs are at fault, the follicles 
may he destroyed by the galvanic needle. \Vhen depilation is de
manded, the instrument shown in Fig. 501 will be found of great 
serrire. In disticldasis there is an extra row of cilire; these require 
remornl by the method just gh-en. 

THE Cox.Jt:XCTIY A AXD ConxEA. 

Conjunctivitis may be acute or chronic, ancl circumscribecl or diffuse. 
Simple ,.011j1uictivilis may result from prolongecl strain or over-use of 
the eyes, from the loclgment of foreign particles, or exposure to strong 
winds. The hyper::emia may be confined to a limitecl portion of the 
mucous membrane, or spread OYer the entire palpebral ancl ocular con
jnnctb-a. 

The treatment consists in the instillation of two or three drops of 
roraine, two to four per cent solution, at intervals of from one to several 
hom•, the remoYal of any foreign matter, rest by closure of the lids, or 
the dark room and the application of soft cloths taken from cold boracic
acill solution (grs. x to 3 j) or from a block of ice. 

Follicular conjimctivitis may follow an acute simple inflammation, 
nncl is charaeterized by the development of smalt red points or ele1•ations 
sratterecl orer the deeper portions of the palpebral smfaces of the mucous 
membrane and the contiguous reflection of the ocular conjunctiva. The 
ele1·ations are swollen an cl distended lymphatic channels ancl follicles. 
The disease is characterized by considerable pain, inability to use the 
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eyes, and a sensation as if a gritty or sandy substance were present. In 
treatmmt the condition of the general system should be improved by 
tonics and nutritious diet; rnst to the diseased organs, and the dail;· 
application, hy means of a camel's-hair brush, into the conjuncti,·al M.r 
of a small mass, about one-eighth-inch diameter, sulphate of copper gr. 
ss. to ij in 3 j rnseline (Swanzy). 

Granular C'onjunctivitis (Traclwma).-It is not yet positi,-ely known 
whether there is any real pathological difference between follicular ant! 

granular disease of the conjunctiva. Trnchorna i> 
chiefly met with among the poorly fed, "·ho Jh·e in 
unwholesome surroundings. It is held to be con
tagious at all times, and, when a mnco-pnrulent 
discharge is plentiful, the contagious naltu-e of the 
affection is e,·ident. 

Grnnulnr l~~~~;?i~. (Eble.) ei· fiJ~ t::ue~~{~i~~.:~~~:~. t~l~~a~~l~:~r s~;~t:l'~~le ~;e'~·~ 
and there, or the whole mucous membrane may be thickly studded. .As 
a result of the chronic inflammation the lid is at first thickened. .As the 
process is continued, the usual cicatrization ancl contraction results, caus
ing, in obstinate cases, deformities of the lids ancl great ancl persistent 
discomfort. 

The treatment includes the measures just gi,·en for follicnlar conjunc
tivitis. In addition, either the sulphate of copper stick or nitrate of sil
ver in strong solution-grs. x-xx to 3 j-or the mil igaled lunar caustic. 
Nettleship advises the following strength: "Nitmte of silver, one part; 
nitrate of potash, two parts, fusecl together and run into molds to form 
short pointecl sticks; used for granular licls and purulent ophthalmia." 
Applied claily, or less freqrtently, as may he demancletl. "'hen these 
measures fail, canthoplasty may be clone ancl the diseased tissue clissectetl 
from the lids. 

In both variPties of trachoma the cure is greatly accelerated by the 
operation of e.Tpression, or squeezing out the contents of the granular 
elevations by means of Prince's forceps. More can be accomplished by 
this operation when clone thoroughly than by any other method of 
treatment (\\' ebster). 

Gonorrh(J'ctl Opldlwlmia.-Conjuncti,·itis caused by the introduction 
of the virus of gonorrhcea into the eye shoulcl be treated with great care 
ancl persistency from the first symptom of this painful affection. Usually 
a single organ is attacked. It is important that, while the effort to cure 
one eye is being made, the othe1· shou lcl be protected from the contagion. 
To efl'ect this, a watch glass, to the edge of which adhesive plaster is at
tached, is placed over the souncl eye ancl closely fastened to the skin 
about the orbit by the plaster, so that it is hermetically sealed. This 
should not be removed nntil the other eye is well. 

In the local treatment of the affected eye it is required to remm·e the 
purulent cliscl1arge by frequent irrigation with warm boradc-acid water 
or by the pellets of lint or absorbent cotton, ancl to brnsh o,·er the everted 
lids once or twice a day, as the attack is light or sernre, a solution of 
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nitrate of silver (grs. xx to 3 j). The excess should be immediately 
washed 00' with tepid water. Cold applications are of grea t importance, 
anrl a very efficient method is to a pply frequent changes (every one or 
two minutes) of pieces of lint about two inches square, which are taken 
directly from a block of ice and laid over the inflamed organ. In t hi s 
form of conjunctiva! inflammation, as in others where the injection is 
marked and the thickening great, and where painful bleplwrospasm 
occ urs, or where a free discharge of purulent ma t ter can not be effected 
by ordinary means, ca11 tlwplasty is requi.rec1. This opera tion consists 
in slitting the outer can thus iu the diJ:ection of the ear, and in this way 
dividing the fibers of the orbicular muscle. 

In gonorrhmal conjuncti vitis the impairment of function in the mus
cle is not intencl ~d to be of long duration, and the wound is left open. 
In some cases of spasm of this muscle, and wliere a chronic inflammation 
exists, the mucous membrane i s stitched to the skin along the edges of 
the wound. thus prernnting a reunion. R eunion may be effected la ter 
by paring the edges and bringing the parts together after the lesion for 
which the canthoplasty was performed is healecl . Cocaine shoulcl be 
used to relie1·e pain, and all adhesion between the ocular ancl 1ialpebral 
rnuro us surfaces shoulcl be broken up as soon as disco1·ered. 

ConjunctiYitis in the new-born (opldlwlinia ne01wtoru111) is a form of 
purulent ophthalmia which usually results from the inocula tion of the 
conjunctiva witil septic matter present in the g<>nital passages of the 
mother. It may come from carelessness on the pa1t of the nurse, herself 
affected with a leucorrh<l'a, etc., or from the lodgment ol' an y virus in the 
eye of the child. The trerd ment is prop liylaclic as well as curati ve. 

The eyes of a child born of a mother known to be stdfe ring from a 
raginal discharge of a purulent charac ter should, as soon as possible after 
birth , be washed or mopped out with clean warm wa ter, or boracic-acicl 
solution, to be follo1w d with one or two drops of a 2-1w1·-cent nitrate-of. 
silver solution (grs. x- 3 j) once or twice a clay, fo r three or four clays. 

Fw. 503.- Drop-glass for th e eye. 

The pus should be gentl y removed by pellets of absorbent cotton, 
cl ipped in warm boraric-acid solntion, t he lids e1·erted, and nitrate-o f
sil rer ·olntion (grs. v-x to 3j) applied to the inflamed snr faces by mea ns 
of a ca mel's- hair brush. The excess should be immedia tely washed a"-"Y 
h)· the free use of warm water. This should be repea ted ~rnry day until 
the purulent discharge is notably diminished. 

The eyes should be carefull y cleausec1 with warm solu tion of boracic 
arid every half hour rlay ancl night, or as of ten as any Hecretion appears 
between the edges of the eyelids. 

C'roupou .uonjuncliritis is a contagious di sease met with in children, 
anrl rharacte rizecl by injection of the mucous membrane and the deposit 
ol a film or membrane upon the conjunctiva. 

SI 
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The treatment consists chietly in frequent washing of the ey"' with 
warm boracic-arid water in the earlier stages. " ' hen suppuration super
venes, the indications are the same as for purulent ophthalmia. 

JJipldlteritic Co11j11ncti1'iti8.-In this disease, which is exceedingly 
contagious, the inttammatory process is rapid and often hopelessly de
strncth-e. The lids soon become grea tly swollen, and the mucous mem. 
branes are glazed ornr with a tough, closely adherent cliphtheriric mem
brane. The period of in!iltration varies from six to ten clays, and is fol
lowed hy the stage of suppuration. 

Treatment.- The immediate danger is destruction of the cornea, the 
circulation being more or less interfered with by the fal se membrane. 
Since all pressure should be eliminated, in extreme cases it will be ac11·isa
ble to perform cantlwpla.sty. Colcl-w:iter dressings should be employed 
in the early stages. Leeches to the temples are advised. " ' hen suppu
ration ensues, astringents are indicated. 

Pteryghun is the name gi\"ell to a Yascnlar network which extends 
from the ocular conjuncth·a on to tllP cornea. It is usually situated on 
the inner side, less frequently on the outer portion of the globe. It is 
commonl y triangular in shape, the apex encroaching more or less upon 
the corneal surface. It is caused by constant irritation :f:rom dust or 
sand, or fine particles of matter tloatiug in the air, and is therefore chiefly 
met with in sandy, arid regions. 

" ' hen small ancl not progressh·e, it is addsable not to interfere with 
pterygium. " ' hen it is growing steadily, it should be tied ofl' or remored 
by dissection. For the first method the pterygium is lifted at the mar
gin of the cornea, and a fine silk tbreacl carried beneath it here. A 
second is carried beneath the base of the mass at tlie conjunctiva] fold . 
The ligatures are tied and cut short. In a few days they come away, 

Fto. 5!11. 
Pinguccula. (Swanzy.) 

and the vascular tuft disappears; or a dull in
strument, as a strabismns-hook, mny bf' insert
ed beneath the pterygium, wl1irh is gradually 
detached and clidcled "ith t he scissors. One 
or two sutmes are inserted to close the wound, 
where the base of the growth is cut away from 
the conjuuctirn. 
. P inguecula.-This is a small , yellow elei-a
tion occasionally met with at the inner or outer 

mrrrgin of the cornea (Fig. 504). It ~ccnrs usually in the aged, aml 
should not be molested unless it seriously in terferes with '"isiou or 
corn fo1t . It is a simple hypertrophy of tl!e tissues of the conjunctira. 

Lupus of the con junctiva is exceedingly rare, and does not require 
specia l considera tion. 

Epitlieliorna here does not difl'er from this afiection on other mucous 
surfoees. 

Cystic turnors occur in the conj unctiva in a certain proportion of 
cases, ancl demand extirpation. 

Pol11pu.s cleYelops occasionally on the scmilunar fold, or caruncula, 
and 8houlc1 be clipped oil'. 
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.Litldasis, or calcification of the secretion of the Meibomian glands, 
appea1·s in the shape of little white spots or elevations on the inner snr
!aces of the lids. As they proclnce considerable irritation of the conjunc
tira and cornea, they should be picked out with a needle-point after 
anresthesia \\ith cocaine is secured. 

_,'(erosis is a term applied to a dry condition of the conjunctiva re
su lting from changes in the strnctnre of this membrane and deficient 
supply of the secretions which moisten this surface. The indications are 
to remove, if possible, any chronic inflammatory condition, ancl l;eep the 
eye moist by artificial means. 

Fw.505.-Sichd':iiriskuifc. 

Fw . .'.iOti.-D:wicb',;curl'ttc. 

ConxEA. 

Foreign Bodies and Wounds.-Non-penetrating wounds of the cor
nPa ~houlcl be thoroughly cleansecl with warm bomcic-acicl solution, ancl 
the lids closed with a bandage until repair is effected. A penetrating 
wound should be treated on the same principle as the incision for ca tam ct. 

A foreign body lodged upon or buried in the cornea shoulcl be at once 
removed. Anresthesia with cocaine is essential. Oblique illumination 
by means o[ the convex lens is of value in locating the body. A clean 
needle or knife-point may be used in lifting the foreign substance out. 

~~~=== 
i~~===== 

Keratitis, or corneitis, may originate from injury or disease of the 
cornea propPr or by extension of the inflammatory process from the 
conjunctirn or sclerotic, iris or choroid. The symptoms are pain rnri
ahle in character, interference with vision, especia lly if the infiltration 
orcurs toward the center of the cornea, ancl the appearance of a cloudy 
tilm upon the normally clear :rncl transparent membrane. 

Diffuse idiopathic keratitis usnally commences at the periphery and 
trarels toward the center. Occurring as a feature of a constitutional dys
crasia (syphilis, tuberculosis, etc.), both eyes are nsttally, though not 
sunultaneously, invohed. 

Abscess of the cornea may be recognized by the grayish-yellow color 
o! the pus collection and the greater density of the membrane at this 
llOint. lu many cases the transndation or escape o( the pnrulent liquid 
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takes place into the anterior chamber, and may be seen to occupy the 
lower portion of this space (hypopyo11). 

Trealment.-Iu traumatic keralitis the remornl of all irritati<m, dis
infection with warm boracic·acid solution, relief from pain by eoruine 
locally or morphia internally, and the exclusion of light by the dai·k 
room, bandage, or shade, are the indications. 

\\' hen the disease is secondary to inflammation in other parts of the 
globe or conjnnctiva, the trnatment shonld be directed to the Ol'iginal 
malady as well as to the protection of the cornea. 

Diffuse keratilis demands active constitution,11 treatment to increase 
nutrition and neutralize the virus of general infection. In abscess, ten. 
sion should be relieved by careful puncture. Penetration of the anterior 
chamber with the instrument shonlcl be avoided, unless the pus here is 
rapidly increasing; it should then be erncuated. 

Pannus is a term applied to a conclition of opacity of the cornea due 
to the formation of a vascular network beneath the epithelial covering of 
this membrane. It is associated with a conjunctidtis, the vessels really 
extending from the ,.:injunctfra into the cornea. 

If the clisease is clue to chronic granular lids, entropion, disticbi
asis. etc., the cause should be at once eliminated. In milder cases of 
persi•tent pannus a CLU'e may be effected by excision of a zone of 

conjunctiva and snbconj11nctirnl tissue from 
around the cornea (Nettleship). In severer 
cases the local use of jequirity-bean is ad. 
vised. Prof. David "' ebster recommends the 
following: 

One jeqnirity-bean coarsely powdered is 
placed in an ounce of water for four hom~. 
The patient is then required to bathe the 
affected eye very freely with this solution fo1 
ten or fifteen minutes, letting sorne of it get 
into the eye. One thorough washing will 
usually produce the characteriRtic membrane 
of the conjunctirn. If this does not succeed, 
the operation shonlcl be repeated. Or the 

>'on. oos. beau, very finely pnh·erized, may be applied 
to the whole palpebral conjnnctiva. 

A convenient shade or screen for the eye is shown in Fig. 508. 
Ulcus Gorn em.-Ulcers of the cornea may follow injury, or the ernp· 

tion of herpes or small-pox; they are met with in conditions of general 
malnutrition (syphilis, tuberculosis, etc.), ancl may also occtu with in· 
flammation of the other strnctnres of the eyeball, or of the lids or con
junctiva. 

IIerpetic vesicles occur at times upon the cornea, either as herpes 
zoster oplt/lialmicus or lterpes cornem febrilis (Swanzy). They appear 
as groups of clear vesicles, the superficial co1·ering of the rnsicle giving 
way within a few hours and leaving a shallow nicer. In treatment, 
herpes, or the resulting ulcer, demands little beyond protection from 
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light, the removal of all initation by the hanclage, nml the pre,-ention 
of infection by careful aseptic irrigation. 

Plil11rtrnulre of tlte Go11j11nctiva and Gornea.-Phlyctennlar ulcers 
occur almost inval"iably in strnmoos sobjects, either with or without any 
direct exciting cause. \\'hen first noticed they are usually papules or 
pustules on the conjnnctira or cornea or both. 
There is, however, a loealized hypermmia in 
and near the spots where the elevation occurs 
which precedes the papule or pustule. Break
ing down and discharging their contents, ulcers 
or v:ufai.Jle extent are formed. They frequent
ly del'elop on the conj unctiva and sclerotic 
without invac.liug the cornea . Not infrequent. 
Ir, however, the process of ulceration traYels Fw. m!l. 
dn and toward the center of the cornea, leav- i>1ii~~;J 11~~~11 ~~. tht~~:!~~~~~tivn 
ing behind a trail of enlarged vessels, gidng to 
the whole a comet-like appearance (Fig. 509). Perforation may follow 
in a certain proportion of cases. These ulcers may occur in al l ages, but 
are cbietty met with after the third year and before thP twenty-fifth 
rear of life. 
- Uleus Serpens.-The acute serpiginous ulcer is probably due to in
fection. It commences as a grayish film or spot, breaking down from the 
center, leaving sharp, precipitous edges (as in phagedenic chancre), "one 
part of which is more densely opaque than the rest; this infiltrated ac.J. 
rancing edge is the distinguishing mark of the nicer" (Nettleship). 

1'reatment.-In phlyctenular keratitis ancl conj unctivitis warm appli· 
cations of boracic-acid water are useful. Pain shou lil be reliernd as 
heretorore clirecteil. If blepharospasm is present, canllwtomy may be 
necessa:y. The ulcers should be stimulated locally by use of nitrate of 
sih-er to those on the conjunctiva, the mitigated stick; while weaker 
solutions (gr. v- x, 'i j) may be used for the corneal ulcers. Jn given cases 
the ulcers may be scrapecl ont or burned with the 1ine galrnno-cautery 
platinum wire. The p1·evailing dyscrasia should be eorrected by appro· 
priate remedies. The nutrition should be increased, and an out-of-door 
lifeachi~ecl. 

In acute serpiginous nicer acfo·e measures are often impe1·ative, the 
phagedenic process marchin~ rapidly to perforation and collapse of the 
~lobe. not boracic-arirl water applirations at intenals of au hoor or 
two are advisecl for relief of pain . . Cocaine may also be instilled. If the 
ulcer cloeR not remain stationary, it should be careJully and thoroughly 
huriwcl with the cantec·y iwedle upon the same principle as for chan
croid:tl uker or the skin. \\'hen the serpiginous nlrer clips down into 
the cleep0 r conwal tissue and undermines it, it shonld be laid open by 
incision in itH entire extent. 

Sioplt!Jloma Gorne({'.-Bnlp:inp: of a portion of the corneal surface 
"!"Y result from intra-ornlar tension upon a point weakened by ulcera
tion or riratrization . C'onical cornea differs from this in heinp: dne to 
atrophic (not inflammatory) changes in the central portion of the cornea, 



A TEXT-BOOK O:\' SURGERY. 

this part projecting by reason of intra-ocular teusion. When perfom
tion takes pince, the aqueous humor escapes and usually cani0 s the iris 
with it, this latter structure being caught in the opening, where it ad
heres. 'l'his coudition is known as anterior synecliia. 

"'hen the staphyloma involves a limited portion of the cornea, iricl~c
tomy should be done, making the artificial pupil behind the best remain
ing surface of the cornea. In complete staphylorna, Yision being lost, 
Critchett's operation is advisable. Five half-curved needles, threaded 
with fine strong silk, are passed from above downward through the 
sclerotic, being made to enter and exit lrnlf-way between the insertions 
of the recti muscles ancl the posterior edge of the staphyloma. When 

Fio. 510.-Xct•dh:~ introduced in \ritehctt's 
O!lCrationl'ur:-t:iphylomn. (.\buJi<:.) 

F10. 511.-The flmnc. nficr the sutures ore 
tied. (~wnnzy.) 

the point of each needle has emerged about one quarter inch, it is al
lowed to remain, and the staphyloma is clidclecl by a horizontal incision. 
'l'he flaps are now snipped off with the scissors about one twelfth inch 
in front of the needles, this line (see the clottecl line, Fig. 510) being 
through the sound sclerotic. The needles are next drawn through ancl 
the sutures tied, as in Fig. 511. 

In conical cornea, if any operatirn interferenre is deemed advisable, 
the conicity shoulcl be recluced by inducing cicatrization at ancl about the 
apex of the projection. 

Von Graife's JJietlwcl.-Just to one side of the apex of tLe cone re
move with the knife a small bit of the surface of the cornea without 
penetrating the anterior chamber. E,·ery third day for about t\\·o weeks 
this wound shot1lc1 be touched with the mitigatecl pencil of nitrate of 
sih-er. 'l'hen puncture through this scar every •econcl or thit~l clay for 
one week, evacuating at each puncture the aqueot1s humor. The wound 
is now allowed to heal. 

Nebula, maeula, ancl leucoma, are terms useil to designate degrees of 
corneal opacity-the flrst being so slight a to be scarcely cliscerniiJle, 
the secoml a more serious lesion, while in kucoma tlie opacity is com
plete. The grayish ring seen at the corneal margin in many olcl persons 
-arcus senilis-is clue to fatty clegeneration of the cells of the cornea. 
near the sclerotic junction. This condition orcasionally exists in the 
middle agecl ancl in young children. "'bile not a contra-indication to 
operath·e interference, that it suggests faulty nutrition should not be 
forgotten in prognosis. 
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SCLEROTIC. 

Simple incisecl wonncls of the sclerotie beal readily. Lacerations are 
more serious by reason of the greater Yiolence accompanying such inju
ries. No speeial treatment is demanded beyond rest and clean liness. 

&ltritis.-Intlamrnation of the sclera is usuall y circunrncri bed, and 
may or not be accompanied by an appreciable thickening of thi s tunic. 
As a mle, the affection is not painful, unless i t extends so widely that 
tbe choroid, cornea, or iris is inrnlved. 

Treatment should be directed to the prerniling dyscmsia. It is met 
"ith as a fate manifestation of syphilis, and is also a symptom of rheu
matism. No local medication is advisable, beyoncl the limited instilla
tion of atropine to prevent iritis. R est, and light cloths >1·et in warm 
boracic-acid solution locally, are aclvised. A single thorongh applica
tion of the actual carrtery will frequently abort this disease, which under 
other methods of treatment usually lasts many months. 

IRIS. 

Irilis is most frequently seen as a late manifesta tion of syphilis or 
in chronic rlwumatism. It also may occur with inflammation of the 
cornea or sclera. '!'he symptoms are abnormal immobility, thickening 
and cloudiness of the organ, irregularity of the pnpillary margin, and 
adhesions to the anterior sm·face of the capsn le of the lens (posterior 
synechiro). The injected zone is usnally oI a pinkish colo1'. Yision 
is more or less affected; and pain, though not always a symptom, is usu
all y present. In rare eases the pupil is occl!tclecl by the formation of a 
membrane from the prod nets of inflammation. 

The treatment of iritis is local and general. To pre\'ent permanent 
adhesions and to relieve pain, tbe insti lla tion of atropine solution-gr. iv 
to water 3j-is imperatirn. From one to two minims should he dropped 
in the conjunctirnl sac every h our, in the first few days of the attack. 
The clegree of synerhia is evident as soon as the iris is affected by the 
atropine, anc1 e,·cn when the adhesions between the capsu le of the lens 
and the iri s are not completely relieYed, firmer and more injnl'ious adhe
sions will be preventecl. Bloodletting at tbe temples, either b~- scarifica
tion and cups, or clry cnpping, hot fomentations, etc., are local remedies 
o[ value. Rest to the eyes should be complete, and exposure to clrangbts 
or extreme changes in temperature are to be arnided. Any constitu
tional disease shoulcl be treated or any diathesis corrected b~' internal 
med ication. Saline laxati ves are indicated, as in other inflammatory 
affections. 

In extreme cases, when all otlwr remedial agents fail, irideclomy 
may be necessitated. '!'his operation will he described hereafter. '!'he 
)lermanent changes to which tbe iris is subject, after iritis, are adhe
sions (synecliice), atrophy of tbe curtain at one or many points as tbe 
effusion disappears, and changes in color due to absorption of the normal 
pigmeno. 
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C1101wrn AXD CrLrARY BonY. 

C71oroiditis is occasionally of traumatic origin. The lines of rupture 
are seen most frequently near the optic disk, ancl in recent injuries may be 
concealed by extrarnsation. Idiopathic clwroid itis occurs often in the 
tertiary step of syphilis. A less frequent variety is of tuberculous origin. 

The diagnosis rests chiefly upon examinations with the ophthalmo
scope. Disease is evident from the abnormal paleness clue to atrophy 
and diminution of the bloocl-supply. It may be general ancl symmetri
cal in the two eyes (syphilis), or confined to one or more isolated patches 
(tuberculosis). In the syphilitic variety, changes in the retina are more 
evident. In ''ery olcl persons an extensive area of atrophy may occasion
ally be observed, situated, as a rule, at the fund us. 

The indications in treatment are to correct the prerniling dyscrasia, 
by specific remedies ancl tonics, and to give the eye as complete rest as 
possible. 

Cyclitis occurs rarely except as in conjunction with inflammation of 
the sclerotic choroid or iris. 

Sympathetic oplitlialmitis is a term applied to inflammation in one 
eye, followed by a like <listurbance in ancl threatened destruction of the 
other. It is very apt to occur, after traumatic cyclil is, from a pene
trating body. Dislocation of the lens, iritis, or any inflammatory process, 
without penPtration, and the entrance of air or a fol'eign substance, may 
also cause this form of ophthalmitis. 

The inmsion from one eye to the other is now believed to he by means 
of septic bacteria traveling along the optic nen·e and chiasm. When 
once declared. the remec1y of most avail is enucleation of the cl iseas0 tl 
eye. It is important that this operation be not too Joni! postponed. The 
chief clifficulty to be surmounted is to determine when it is necessary to 
operate. The following rules may sel'\'e as a guide: 

\\'hen a penetrating septic body has entered the eye and destro)·ed 
vision, it would be wise to enucleate emu before iritis and cyclitis are 
established, and if these symptoms of opl1thalmitis are present, operation 
is imperath·e. Enucleation is indicated in an eye in which a foreig-n 
body is lodged with vision not materially impaired when the earlieot 
symptoms of irido-cyclitis supervene. 

Miopathic inflammation of the interior of the globe, which destroys 
vision, also indicates enucleation. 

Opercttion.-. eize the conjunctiva with a mouse-tooth forceps near the 
margin of the cornea, and with delicate scissors di,·ide the conjunctira 
evenly all the way around close to the corneu. Introduce the strabismus
hook ancl divicle the internal muscle at its insertion inlo Lhe globe. The 
other recti muscles are then successivelv divided . The ball is then car· 
l'iecl towal'(l the nose and a dull-pointed ·scis~oi·s cur,·cd on the flat is car
ried (concuvity to the globe) backward and the nen·e didded close to the 
ball. The attachments of the oblique muscles are next cut through. 

An artificial eye should not be worn until the stump is healed, which 
requires about Jim weeks. 
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Gla11roma.--Tl1i s disease is almost always met wi th a fter the for ti
eth year, and is more common in the hy permetropic than in the 
myopic eye. 

The prevailing symptom is an incl'eased tension of the eyeba ll. 
Glauroma ma y be acute, snbacute, or chronic. Jn rare instances, it 

occurs with p: reat rapidity (g.fulminans). i\Iorn frequently it is slower 
in its progress. The earliest symptom is dimness of vi sion. P a tients 
nsually complain of indistinctness of sight, as if th ey were looking 
through frosted glass. These attack s are at first commonl y peri odic, but 
the interference with vision soon becomes permanent. Halos or ra inbows 
are seen when an a1·tifi cial light is looked at. The cornea has a dead and 
glazed appearance, the pupil is dilated, the anterior chamber shallow, and 
the iris is not so movable as normal. If the pulp of the fin1ter is presseu 
upon the eyeball, it is felt to be hard and abnormally inelastic. Pain is 
not always present. Jnflammation may or may not occnt'. Blinclness 
sooner or later supervenes, unless pre\'ented by treatment. The causes 
of glaucoma are, as yet, not satisfactorily expl ained. It is more generall y 
held that ObStl'UCtiOD Of the efferent Jymph -Ch<lllllels, Ol' o( the YeSsels 
which carry off the intrarnscnlar fluids, is the chief cause of this disease. 

Fio. 512.-Jacgcr's nngulnr kemtiomc. 

Fw. 513.-Bccrs':; kerntomo. 

~ 
FJG. 514.-l ris forceps. 

Ft0.f1l:i. Fw.iilli. 
Currc<liri:iecif!sol"$. Drum for trying tho edge ofcyo instrumcmt!l. 

Treatmenl. - Th e chief l'eliance is in iridcctomy. " rith the iridec
tomy knife, enter the an terior chamber by cutting throu1th t11e sclerotic 

~~~; t~=e c~~~~a~f bi~~ct;;;:c :~,1~~~:~~e.th~~~1;g:r 1 ~~11;~;; a~f 0~:~e :~~ ~~\l~! 
incision in a line radia ting from its pupillary margin to its ciliary 
attachment, by traction tear it from the cil iary attachment and divide 
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with the scissors at the other limit, severing one fifth of the membrane 
(Fig. 517). No particle of iris should be allowed to be caught and 

remain in the wound. The after-treatment consists 
in bandaging the eye, and complete rest. 

In mild cases, a smaller sPction of the il'is should 
be made. The edge may be drawn ont with the 

F>n. 5J7.- Iridectomv for forceps and a loop Of iris clipped off "ith the 
glaucomri. (De WcCkcr.) scissors. 

CR¥STALLI:\"E LEXS. 

Cataract, or opacity of the lens, althongh chiefly encountered after 
the fortieth year of age, may occur at any period of life. It may be 
divided into-1, congenital or infantile cataract; 2, cataract of adult 
and middle life (before forty) ; 3, senile cataract. 

Cataracts are also classified according to their location in the 1ens
nuclear, or central; cortical, or peripheral ; ancl capsular. 

Nuclear cataract occupies the center of the lens, either permanently, 
or spreacls gradually until the organ is entirely involved. It is at first 
observed as an opacity or cloudiness immediately behind the pupil, white 
or amber-brown in color. 

Cortical cataract commences near the margin of the lens, behind the 
iris, and is characterized by grayish-white lines or streaks projected 
toward the center of the pupil. 

In the capsular variety the cloudiness or opacity is confineil to the 
anterior shell of the capsule, the substance of the lens not being affected. 

Cataracts which are congenital, or only observed in early infancy, are 
classified as anterior polar, or pyramid(ll; lamellar, or zonular; cen
tral, posterior polar, and fusiform. All of these types are compara· 
tively rare. 

'l'he anterior polar variety is clne to the formation of a chalky concre
tion in the center of the anterior lamellre of the lens, caused by inttam
mation and perforating nlcer of the comea in the early clays of life. 
Operative interference is not called for. 

In lmnellar or zonular cataract the opacity is limited to a thin layer 
of lens-sLLbstance, about half way between the nuclens and the anterior 
and posterior surfaces. The nucleus and peripheral portions are normal. 
"·hen vision is seriously interferecl with by this form of opacity, it 
may be improvecl by iridectomy or incision through the anterior layer 
of the capsule (discission). In some cases extraction is ailvisable. 

In central cataract the deeper fibers of the lens only become opaque. 
It may be treated in the same "·ay as the zonular opacity. Posterior 
polar catarnrt is seen deeply behincl the center of the Jens. Operati1·e 
treatment is rarely clemancled, ancl when indicated disciHsion is advised. 

Fusiform opacity extends from the posterior to the anterior pole. It 
is very rare. 

Cataracts are primary when the opacity is developed independent of 
any other lesion of the eye, and secondary when some other lesion exists. 
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A troumrttic cataract occurs as a resnlt of rnpture of the capsule, with 
or witbout perforati on, allowing the aqueous humor to i1H"ade the crys
talline suhstan('e. A MorgagMan cataract is one in which partial lique
faction of the cortex has taken place, anc1 the nueleus drops to the lowest 
portion of tbe capsule. The opacity occurring in diabetes mellitus is 
railed diabetic ca taract. 

Cataracts are also termed senile, hard, and sqfl. Senil e cata ract oc
cnrs, as its name implies, in old persons, usua lly very late in life, but not 
unlrequently as young as the fortieth year. Thi s variety, th ough usnally 
tinn or llord, is at times soft. Under forty years catarac ts are usually 
soft. A catamct is said to be "ripe" when th e entire lens has become 
opaque. 

Symptoms and JJiagnosis.- \Yith senil e cataract the earlier symp
toms are disturbance of vision. Indistinctness of vision for distant ob
jects is usually first noticed, and, in certain cases, multiple images of one 
object are observed. If the cataract is nuclear or central, vision is im
pro,·ed by shading the eye, thus allowing the pupil to dilate. In cortical 
cataract this is not the case, but by dilatation of the pupil wi1h atropine 
the presence of the peripheral opacity may be detected. \\'hen a cata
ract is general and ripe. blindness for o!Jjects is complete, although light 
and darkness are appreciable. 

Examined in 01·dinary light a well-marked nuclear cataract may be 
recognizPd; bnt it is by focal illumination and by the ophthalmoscope 
that a cliagnosis is positively made. The pupil should lie dilated. 

A large nucle11s with very fine radiating stri m indicates a h:ucl cata
ract, while a small nuclt ns and large strim snggest a soft opacity. If the 
cataract be ripe, no d ear space will be discovered betll'een the nueleus 
and the iris, and no shadow will be thmwn npon the nu cleus b~· the iri s. 
Fora! (oblique) illuminatiou-i. e. concen1ratinl( by means or a prism the 
rays of a st rong light let fall obliquely upo n the comea-is essential in 
this examination. By the ophtha lmoscope tho normal reel retlex from 
the fundus is absent (Swanzy). 

As it is important to have a cataract ripe wltrn an operation is under
taken, Foster submits the following genera l guide: Cataracts which are 
ripe, according to the tests just ghen, and in whiC'h there are no sectors 
sliininr1likP111ot11et-qf-pearl, are considered ripe for operation. In color 
they are white, yellow, or gray; also when the lens is wholly occupied 
with a brownish-yellow nucleus. This may be sem i-transparent, ancl the 
iris throw a di stinct shadow. 

1'realment.-\\Then a cataract is not ready for operation, the vision 
may be improved by glassPs, wl1ich sbacle the eyes, allowing the p upil t 
dilate, and by the instillation of weak atropine solution. These measures 
~pply to opacities a t or near th e antero-posterior axis of the lens. 

Oparities of the lens may be remo1-ed by three methods: Solirl extrac
tion, abwrplion C(ffrr disrission, and suction. The first methocl is ap· 
plicable to all forms of ripe ca taract; the Jamel!ar, central, po terior 
]lolar, ancl fusifo1·m val'ieties are treated b \- cliscission ll'hen any opera
tive interference is in<licatec!; soft opacitie; are rernornble by suction. 
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Extraction is not imperative when only one lens is affected, vision 
being about perfect in the other, unless the catarart is becoming 01·ei·
ripe. It is advisable to remorn only one lens at a single operation, ereu 
in double ripe cataract. 

Operation is not addsable when any serious h1tra.ocnlar complication 
exists, or when insurmountable opacity of the cornea is present. It is 
always addsable to allay any existing inllammation of the ball or ap. 
penclages before an operation for cataract. " ' hen a cataract is not ripe, 
its solidification may be hastened by nwssage of the globe-that is, by 
pressure applied ornr the ball with the tips of the fingers. The massage 
should last a few minutes. and be repe<tted every few clays as indicated. 

Operation of E:ctraclion .- Two p1'incipal methods of extraction are 
at present employed, viz., (1) simple extraction and (2) extraction after 
iridectomy. The former is the ideal operation, and, although at this 
date not so generally employed, is fast gaining in popularity. 

F10. 518.-Gracfe's ttpcculum. 

Simple E:rlraction.-The most careful asepsiR is demanded. The eye 
should be inigatecl with warm bomcic-acid solution (!!r. x-xv to 3j). 
The inst ruments should be thoroughly cleansed by boiling and immer
sion in alcohol. An resthesia is obtained by dropping se1·eml minims of 
2-per-cent cocaine hydrochlorate into the eye, fil·e minutes, and af(ain 
three minutes, before the operation. The head shoulcl be so held that 

Fw. 5Hl. - Graefo's ixatioo forceps. 

the cocaine rests in contact with the up]ler surface of the cornea through 
which the incision is made. \\'hen ready to operate, the eye and con
junctirnl sar Rhould be dried with absorbent boraeic-acid cotton pellets. 
The specnlum is introduced ancl secnrecl. ancl the conjunctim seized 
with fixation-forreps just below the center of the lower margin of the 
corilea. The hall is drawn slightl y downward and steadied, while the 

Fm. 520. -Graefc'e Hr.ca; J'rnifr. 

knife, cutting edge up""ard, is entered tlirou[Jlt the cornea just at the 
corneo-sclerotic junction, carried carefully across in front or the iris, 
which must not be touched. and out at a point corresponding to that 
of entrance (Fig. 021). By carefu l to-aml-fro rno1·ementR, the flap 
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is macle by cutting npwarcl through the cornea inst anterior to the 
sclerotic junction. The line between the angles of thi s fl ap should 
cro.s the cornett l1 little more than 
one thfrd the distance from the up
per to the 10wer margin. As this 
section is being made, and before 
the aqueous humor escapes, au as
sistant should slightly lift the spec
ulum, so that no pressure may be 
macle by it upon the ball. 

The cystotome is now carried 
through the wound , kept clear of 
the iris by the opera tor, who very 
rantiously sc1·atches throug h the an- Fw. 521.- Tntro,luction of Grncfe'R knife, show-
terior rapsnle, th rough the \\hole !:t .si(::.~,~~~~'.~}a l flap in cxtmction of catn

"~ clth of the pupil. Care must be 
taken not to press so liard against the Jens as to dislocate it. As soon 
a the capsule is opened, gentle p ressure in an u pward direc ti on hould 
be exercised by means of the spoon against the lower margin of the cor
nea, or pressure with the finger on the lower lid may suffice to delirnr the 

Frn. 522.-Cystotomc and Dnvicls's spoon. 

lens throngh the pupil aud out through the wound of incision. The 
pressure shoulcl b~ carefull y gauged to effec t onl y the exit of the ctttaract, 
and not to !'upture the zonula. The wound shonk1 now be examined, aud 
no pal' tide of iris, lens, or capsnle should be left in the incision. A drop 
of eserine solution (gr. ij - 3j) is now instilled int o the ronj11n cth·al sac iu 
or,ler to ro1ttract the pupil. The eye is Jina ll r i1rigated with the boracic
acic1. olution and the dressing app lied, an cl both eyes closed by bandaging. 
The patient is req11il'ecl to remain quiet in a ligh t room for a week. The 
first change of dressing should be made on the second clay, and clailr 
thereafter. Strict asepsis is essential at each change of dressing. The 
iight shou lc1 be exciucl ed only from the eyes by bandages and shades, ancl 
not from the room. At the end of a week OI' ten c1,rys a black silk shade 
may be substituted for the bandage,, and in from two to three weeks the 
patient will neec1 onl y medium smoke coquilles to protect his eyes from 
the strong li1-tht. He should not be fi tted with catamct glasses u ntil all 
signs o[ reel ness and sensitiveness have disap peared. 

E r/rar-lion with I ridectomy.-The specnlum is intrncl nrecl and se
cured, au<1 the ball stcadi ecl by grasping a fo ld of the conj unctiva, j nst 
below the renter of tile lower margin of the cornea (Fig. 521), with a 
mouse-tooth fixation-forceps. The ball is drawn s l ig h t! ~' downward, and 
the Yon Graefe knife, edge npward, is made to en ter the cornea, just at 
the sclerot ic junction, at a poin t th ree milimetI·es (about one eighth of 
an inch) below the highest mal'giu of the cornea (or about one tbird of 
the distance between the upper and lower margins of tbe cornea). The 
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point is tben made to emerge accurately opposite tbe entranre, wben, by 
a gentle moYement of tbe knife, tbe flap is completed by cutting tbroug-h 
the cornea, just anterior to its jnnrtion with tbc sclerotic. As this flap is 
made, a certain pmportion of the aq neous humor escapes. The fixation. 
forceps being, at this stage, transferred to an assistant, the his-forceps 
are introduced, and the fris seized at a point corresponding to the center 
of the incision, and carefully drawn out throngh the wound. A narrow 
strip, including the entire depth of the iris, is then excised. 

As soon as the iridectomy is completed the operator relieves the as~ist
ant of the fixation-forceps, directs that the speculum be lifted, so that no 
presstu·e is made on the eyeball, while, with the cystotome carried into 
the anterior chamber, he freely scratches through the anterior layer of 
the capsule. Care mnst be taken not to press so bard against the lens as 
to dislocate it. It is also important to see that no shred of the capsule 
is dragged out into the wound in withdrawing this instl'ument. The 
globe should now be depressed, either with the forceps or by the patient's 
volition, and the cataract extracted by gentle pressure with the spoon 
from the lower margin of the cornea upward . The pressure should be 
carnfnlly gauged, and the wound examined as above described. Should 
bleeding occur, this may be checked by a light compress of cold boracic 
solution. The after-treatment is the same as just giYen. 

If the primary incision shoulcl not be large enough to allow the easy 
escape of tbe lens, it shoulcl be enlarged, preferably n-ith the iris·scissors; 
it should be free, to begin with. If any fragments of the lens adhere to 
the capsule or are caught in the wound, they must be worked out by 
careful manipulation. Shon kl the zonula be ruptureu, allowing- the dt
reous to escape, the len should be extracted with the scoop. The vitre
ous should be cfo·idecl with the scissors at the level of the wound. 

Should septic infection occur, suppuration of the wound follows, with 
usually destruction of the eye. The treatment should be frequent irriga
tion with boracic.acic1 solution, and the galvauo-cautery wfre applied to 
the margins of the wonnd . \Vhen iritis is precipitated, atropine should 
be instilled and warm boracic-acid water dressings applied. 

Strong com-ex glasses are neressary after the operation, but the eyes 
should not be usecl for reading, etc., for three or fonr mouths. Two 
pairs of glasses should be prescribed-one for reading and another 
for dsion. 

Discission. -After dilatation with atropine, ether or chloroform 
should be aclministerrd to pre,-ent any mm-emeut which might displace 
the lens, the speculum introduced, and the fielcl of operation ren
dered aseptic. 

F10 . ;;, ~ :l.-Beer,,'s !>tl".iight needle. 

The point of the cataract-needle is macle to pass through the cornea 
near thr outer margin, ancl the point carried to the center of the pupil. 
where it enters the capsule of the lens (Fig. 524). The capsule and the 
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anter10r superficial layers of the lens are torn open by gentle move
ments of the point of the instrnment, which is then withdrawn, being 
careflll not to injure the iris. The pupil shoulcl be kept fully dilated, 
renewing the instillation e'·ery few hoLu·s, 
if neces,ary, fo r se,·eral days. Cold ap-~- -
phcatwns and a dmk 1oom are the c!Jief 
ind1cat10ns in the after-t1eatment If _~ 
successful, the lens becomes opaque after 
a " eek or more, aucl g1aclually disap-
pea10 by ab,01pt1on. A second operation = 
mav be necessaiy ~ 

B11ction - Dilate with atropme, admin
ister ether, rnc1se the co1 nea half-way 
lJel\\ een its center :llld lTI:ll g in, perform Fw 52& - Introduction ot the needle 
cliscission, and introduce the nozt.le of in discis~ion. (Swuuzy.) 

the syringe into the lens, when it ancl 
the capsule are broken np. The softened lens is sucked into the cylin
der by steady ancl gradual traction on the piston. Strict asepsis is 
essential. A single introd uction of the instrument is advisable. The 
after-treatment is the same as for cliscission. 

TnE VITREOUS. 

HJ1alitis, or inflammation of the vitreous, may result from trauma
tism. with or without the presence of a foreign body, or by the exten
sion of some idiopathic inflammatory process from the choroid, iris, 
on any portion of the globe. Syphilitic choroiditis is especially apt to 
produce hya litis. The immediate symptom is opacity dne to extrarnsa
tion of blood, or the exudation of tbe prodncts of inflammation. The 
,-itreous breaks down, becoming more fluid than normal (sy7tcllisis). 
Flakes or small collections of more solid matter may be seen to change 
position as the position of the globe is changed. " Spots before the 
eyes" (mu.ycce tolitan trs) occur chiefly in myopic subjec ts, ancl are clue 
to changes in the Yitreous. 

The exact condition of the dtreous can nsnally be macle out by care
ful examination with the ophthalmoscope. 

Foreign bodies, when composed of small bits of metal, may be removed 
by the electrn.magnet. Should the wonncl in tlie sclerotic be not snffi
rient, it should be enlarged ancl the middle of the magnet carried into the • 
ritreous. The metal, if not impacted, adheres to the magnet and is with
drawn. "\Yhen the foreign body is non-metallic, operative interference is 
of clouhtfu l propriety nnless general inflammation is taking place. Iclio
pathir hyaliti should be treated by rest to the eye ancl by special medi
cation. 

'i'IIE RETINA . 

. Inflammation of the retina (retinitis) may occur indepencleutly of 
lesion of any other portion of the eye, or it may be port of an int!am-
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mation of the choroid, cilimy body, iris, Yitreons, or by extension from 
the optic nen'e. It is not uncommon in syphilis, and follows thrombosis 
and embolism of the vessels. It is met with in nephritis, in diabetes, and 
in severe cerebml hyperromia. 

Detachment of the retina from the choroid may be clue to extrarasa. 
tion of blood or transuclation of serum. 

All these conditions may be determined by a careful analrsis of the 
symptoms present and by ophthalmoscopic examination. The incl'lca
tions in treatment are chiefly to correct the general condition of disease 
on which the retinitis depends. "Then of traumatic odgin, the chiel 
reliance is upon complete rest and warm fomentations. In certain mor
bid conditions of the external portions of the retina, objects appear 
unusualJy small (micropsia). The opposite of this condition is known 
as megalopsia. 

Night-blindness (lwmeralopia) is usually only a symptom of retinitis 
pigmentosa, but sometimes occurs in other diseases of the retina and 
optic nerve. 

Day-blindness (nyctalopia) is generally due to exposure to strong 
light, as the glare of the ocean in the tropics, and may occur in persons 
of faulty nutrition. 

Optic Neuritis.-The optic nerve is at times the seat of neuritis 
which may originate here, or descend from the brain along the neITe; it 
may be secondary to retinitis, or become involved by contact with morbid 
changes occurring in the lymph spaces and other tissues contiguous to it. 
The subjective symptome are varying degrees of iuterfereuce with Yision. 
Amblyopia (dimness of sight), or arnaurosis (complete blindness), may 
be present. These symptoms may bP present without perceptible change 
in the appearance of the retina or optic papilla. "'hen the lesion is be
yond the disk, atrophic or other changes of the papilla may be recognized 
by the ophthalmoscope. 

In some instances the obliteration of the retinal image is confined to a 
portion of the field of vision, usually one half (hemianopsia). II one eye 
only is involved, the lesion is peripheral and limitecl to the nerrn or 
retina of the atrectecl eye. lf binocular, the lesion is in or posterior to the 
opr;c chiasm. The inner half of one and the outer half of the other eye 
are usually obscured . 

. Color-Blindness.-Tliere is a congenital defect of the retina in which 
the incliric111al is incapable or recognizing certain colors, as red, green, 
ancl blue; a little more than three per rent of males are so affected. Of 
thirteen hundred and eighty-three men in the employment of the Penn
sylvania Railrnad Company examined by Dr. 'Villiam Thomson, fi!ty
five were absolutel.v color-blind. It is less common in women. Tlie 
usnal metholl of testing is that with Professor llolmgre11's colo1·ecl wool· 
en threads. Ir the patient is wholly color-blirnl. he will be unable to 
differentiate between the principal colors. Partial color-blindness may 
be detected by a careful test with the woolen threads, requiring the 
suspected person to match to the leading colors those which to him 
appear of the same or nearly the same shades. 
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ST!lAB!SMUS. 

Ft/rab1smus, or" squint, " may be conver9ent or divergent. The for. 
mer is by far the morn frequent variety, and is usua ll y ol"er1·ed in young 
ehildren. It results from a loss of the normal equilibrium iu the mu s
cles o[ the eye, and when fit-st noticed is often intermi ttent, appea ring in 
one eye and then the other (alternating) . As a resu lt of prolongPd and 
repeated efforts at accommodation (contraetion or the ciliary muscle 
canHing relaxation of the zonula, 
with consequent increase in the ~ 
antero-posterior diameter of the .f 
Jens). the internal rectus becomes ~·, . : . 
permanently shortened. ..:wf.w. ... w:~ &.to. ~:-

The degree of convergence may :., 
be determined by the StrabiS· F10. 525.-Lo.wrence':; stmbi;;.mometcr. 

mometer (Fig. 525). Let the pa-
tient fix his vision on a dis tan t point directly in front of him ; place 
the center of the instrument directly beneath the center of the pupil, 
and measure the distance from this point to the inner angle of the eye. 
The same measurement on the affected side will determine the degree of 
con 1•ergence on that side. 

Treatment.-'l'euotomy is inclicated in conrergent strabismus for the 
rnlief of deformity, as well as for the correction of d sion. The prospect 
of a perfect result is better in recent cases than in those of long standing, 
in which the external rectus has been overstretched and permanently 
weakened. In children, about the seventh year is the best period for 

L 
F10. 52G.-Gruefe's stnibisrnw1 hook. 

operation. Tenotomy of the internal rectus is thus done: The conjunc
tiva is first amestbetized with cocaine solution, and two to four minims 
may be injected into and beneath the conjunctiva, immediately about 
the insertion of the muscle. The speculum is iutrocluced, and the con
junctil'a, just on the inner side of the eye, picked up with the forceps 
and diricled with the scis-
sors. The strabismus-
hook (Fig. 526) is next 
carried into this opening 
and guided beneath and 
behind the tendon of the 
rectns internns, which is 
pull~d forward and di
''ided at its insertion 
into the sclerotic. The 

F10. 5:?7.-Strnbismwi 1:1ci:;sors. 

~lOok should be again introduced, to make sure that a thorough division 
lS effected. A pad of cotton dipped in boracic-aeid solution, held in 

35 
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place by a dry cotton compress and bandage, should be worn for one or 
two days. \\' hen stmbismus makes its appearance in adult life, it is 
usually due to paralysis, partial or complete, of one or more of the 
orbital muscles. The lesion producing paralysis may be situated in the 
bmin or in the orbit. Disease of the bones about the foramina of exit 
of the nerves which supply these muscles, the presence of syphilitic 
gummata, or any neoplasm, will produce, by pressure on the nerl'eS or 
muscles, a more or less complete paralysis. Rheumatism is occasion
ally a cause of strabismus. 

In the trecttment of strabismus due to paralysis, operative interfer
ence is not indicated until all other remedial agents have been exhausted 
in vain. 'Vhen operation is demanded, not only should didsion of the 
contracted muscle be effected as just described, uut the weaker muscle 
may be shortened by advancing its insertion. 

Take, for example, the external rectus. Perform tenotomy as here
tofore described . A small curved needle is threaded with fine silk ancl 

carried from the ocular side out through the 
divided muscle and the conjunctiva. Each 
end of this double suture is now threaded to 
a cur1·ed needle ancl passed beneath and 
through the conjunctim, coming out near the 
margin of the cornea and about one eighth of 
an inch from the vertical meridian of the 
eye above and below (Fig. 528). The needles 
are cnt away, and the two ends of the lower 
threads tied together, at the same time that 
an assistant ties the upper ends. These sut
ures are allowed to remain about forty-eight 
hours. The amount of shortening in the mus-

Fio. 52~.-.\dvnuccmcnt of the cle advanced can be increased by carrying the 
rwtu,,. (De Wecker.) first needle farther back through the muscle. 

In order to get the best possible result, the 
shortening should he slightly more than appears necessary at the time 
of operation. 

REFRACTIO:x. -Tim OPHTHADIORCOPF.. * 

By the refraction of the eye we mean its power, when in a state of 
rest, of b1foging parallel rays of light to a focus. In normal refraction, 
or emmetropia, the focus for parallel rays is upon the retina (Fig. 529). 
'Vhen the focus for parallel rays is not on the retina, there is said to be 
an el'l'or of refraction. The term anietropia includes all the e1Tors of 
refraction. The principal forms of ametropia are: 1, 111lJOpia; 2, hyper
metropia. All the other forms of ametropia are inrlncled under the head 
of a.stigmatism, in which the refraction differs, in degre.e or kind, in 
opposite meridians of the same eye. 

*The author dcc;;ircs to acknowledg-e his indubteclne,;s to his friend, Prof. Din-id Wcli~tc:r, 
.M. D., by wbom this nrticle on Refraclion wns written. 
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The difference in refraction of eyes is dne to their difference in 
shape. \\'bile tbe emmetropic eye is nea rly spberical, the myopic eye 

Fw. 52!1.-Showing conccntrati1111 of r.iys of light (a,b, c) on the rctinn (d ) in normal refraction. 
(Swanzy. ) 

is egg-shaped-too long in its antero-posterior diameter; and the hyper
metropic eye turnip-shaped-too short in its antero-posterior diameter. 
Thns, while the principal focus of the emmetropic eye is upon the retina , 

that of the hypermetropic eye is behind the retina (Fig. li30), and that 
o[ the mi opic eye in front of it (Fig. 531). 

Fw. 531.-Showin,r conccntrution at (f) of rs;~~,n~!/)ght (a, b) in front of retina (e, d) in myopia. 

Astigmatism is usnally clue to asymmetry, or irregularity of su r
face, of the comea, probably sometimes to a like condition o[ the lens. 
The ,·arietie• of astigmati8m are six in number: J , simple myopic; 
2, rompo11ncl rnyopic; 3, simple h.11permetropic; 4, coillpound llyper
inelropil·; 15, miawl; and, 6, irregular astigmatism. 

In simple myopic ancl simple hypermetropic astigmatism, the princi
pal forus of onP me1·idian of the cornea is upon the retina, while the 
principal forus or the opposite meridian is anteri or to the retina or be
hind it, ar<"orclinl(ly as the astigmatism is m)·opir or h)·permetropic. 

In compouml myopic astigmatism all the meridians of the eye are 
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myopic, hnt one of them more so than any of the others, and the merid. 
iau at right angles to it less so than any of the others. 

In compound hypermetropic astigmatism all the meridians of the e)'e 
are hypermetropic; but one of them more so than any of the others, :w<l 
the meridian at right angles to it less so than any of the others. In 
mixed astigmatism one meridian of the eye is myopic, while the oppo>ite 
meridian is hypermetropic. In irregular astigmatism different parts of 
the same meridian possess different degrees of refraction. Hence this 
form of astigmatism is the only error of refraction, which can not be cor
rected by glasses. It is, in every sense of the word, irremediable. 

It is obvious that persons with emmetropic eyes, and with unim
paired accommodation and well-balanced ocular muscles, do not need 
spectacles. Persons with any of the different forms of ametropia are 
liable to become the subjects of asthenopia from eye-strain. Such per
sons complain of inability to use their eyes, pain in their eyes and tem
ples, heac1ache, naLtsea, and various nervous disorders. 

Hypermetropia is congenital, as a rule, and is said to be clue to an 
arrest of de,·elopment of the globe in its antero-posterior axis. It i~ 
sometimes the result of changes in the refractive media, as in the harden
ing of the crystalline lens that occurs in old age, or the remornl of the 
lens by operations for cataract. 

Parallel rays of light passing through the hypermetropic pupil do 
not meet on the retina, but converge toward a point behind it. Objects 
are, therefore, seen under circles of diffusion ; and such eyes, in order 
to see distinctly, contract their ciliary muscles sufficiently to so increase 
the convexity o[ the crystalline lens that the focus will be brought for
wa..ru upon the retina. This act is involuntary, anc1 produces more or 
less strain n pon the eyes. For such persons the stron,r;est convex spher
ical glasses should be selected with which they can distinctly see objects 
distant twenty feet or more. If the asthenopic symptoms only accom
pany or follow the use of the eyes for reading anc1 other near work, it 
may be sufficient to wear the glasses only for the near. Bnt when the 
asthenopic symptoms are con tant, and are only aggravated by near 
work, the glasses should be worn constantly. 

In selecting glasses for the relief of asthenopia, no matter what the 
error o( refraction, it is always well to examine the eyes "~th the pupil 
dilated. \Vhile sulphate of atropia is the most reliable mydriatic, if 
used in solution sufficiently strong to paralyze the accommodation, it 
incapacitates the eyes for near vision for at least ten days. 

·when the object is to ascertain the true refraction with as little in
convenience to the patient as possible, it is sufficient for all practical 
purposes to drop into. the eyes a few minims of a 3-per-cent solution 
of homatropine hydrobromate at intervals of fifteen minutes, until seren 
or eight instillations hare been made, anc1 to test the refraction ten or 
fifteen minutes after the last instillation. If the homatropine produces 
redness of the eyes, as is often the case, this may be relieved by a single 
instillation of a 4-per-cent solution of cocaine hydrochlorate, which, at 
the same time. increases the effect ot the homatropine in paralyzing the 
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ciliar\' muscle. The effect of these mydriatics passes off inside of twenty. 
four iwurs. In cases where it is desirable that the patient should ha~e 
the benefit of a prnlonged rest of his aceommodation, regardless of in
conreniPnce, it is better to nse the su lphate of atropia (a 1-per-cent 
solution). 

ln some cases of asthenopia from hypermetropia, !(lasses correcting 
the total error of refraction are worn with comfort from the start. In 
the majority of cases, howe»er, when the accommodation reasserts itself, 
such glasses make the eyes practically myopic, and the indistinctness 
o! vision thus prncluced so an noys the patient that he rejects them. It 
is safer, therefore, to wait until the hypermetrope has recovered .from the 
effrcts of the mydriatic, and then to order the strnugest cmnex glasses 
that he can wear with comfort. " ' hen h is eyes ha1·e become accustomeil 
to these, they should be exchanged for stronger ones, and these changes 
should be repeated at interrnls of two or three months until the total 
hypermetropia is corrected. After that it is probable that the patient 
will need no further change of glasses, and that the rPlief of his asthe
nopia wi 11 be permanen l. 

Myopia may be apparent or real. Apparent myopia is cine to spasm 
of the ciliary muscle, and may be cliaguosticated from true myopia by 
ascertaining the true refraction under the pffects of atropine. Spasm of 
the ciliary muscle is usually the result of ornr-use of the eyes. Such 
patients shou ld be kept nuder atropine for several weeks, wearing me
dium smoked coqnille glasses to protect the retina from excessi"e light. 
\\'hen the spasm of the ciliary muscle fails to reassert itself afrer the 
use of the mydl'iatic is stopped, convex glasses, correeting the hyperme
tropia, which almost always exists in such cases, should be snbstituted 
!or the coquilles, and the patient should be cautioned not to resume 
the excessive near use of his eyes. True myopia is the result of the 
lengthPn ing of the anlero-posterior diameter of the eyebal l, aucl is rare
ly rongenital. There often exists a hereditary tendency to myopia; and 
it is a matter of common obserrntion, that where the father or mother 
is myopic the children are apt to develop the same condition tlnriug 
school-life. Myopia is freqnently cle1·eloped in children, howernr, where 
there is no traceable hereditary tendency. It almost invariab ly first 
sho\\' itself during eal'l y school-life, and the first in timation of it is that 
the child fails to see the letters and figures on the blackboard across the 
srhool-room. It is encouraged by the nse of the eyes by insufficient light 
in a vitiated atmosphere, an cl in a stooping position, cl uring the period 
when the eyes are nnrlergoiug rapid cle1,elopment along with the other 
organs of the bocly. It is of the greatest importance that it should be 
nn·ested as soon as possible; for highly myopic eyes are nearly always 
diseased eyes, aucl are in great clanger of developing staphyloma ]JOSti
cum, retinal and choroidal changes, floating hodies in the l'itreous, and 
deta<'hment o! the retina. Myopic patients shon lcl be fitted ll'ith glasses 
at ns early a period as possible. the weaken concave glas,es being 
seleC'tP<l for them, with which they can see distant objects di"tiuctly. 
They should ll'ear such glasses constantly; by so doing, anest of cle-
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velopment of the ciliary muscle will be a'"uitled, as will also excessh'e 
•train npon the interni. ~\ttention to their general health should not 
be nep:lected, and the amonnt of nse of theit· eyes for near work should 
be limited. Their eyes should be tested at least once in six months, 
ancl a careful reconl kept of the result' of such testing-s, for it is only 
in this way that we can tell whether the myopia is >tationary or pro
g-resshe, and, if the latter, whether rapidly so or not. If the myopin 
is increasing- rapidly, near work should be t>ntirely stopped, and the 
patient should be pt1t upon atropine aucl colored glasses, ancl turned out 
into the open air. :iliyopia usually ceases to be progressi,·e somewhere 
between the ages of twenty and thirty. Aside from all consideration ol 
the health of the eyes, myopes should wear the correcting glasses for 
eclncational reasons. 

Astigmntism, especially when 0111,- slight and cnnertahle hy an un
equal contraction of the ciliary musele, is a prolilir sonn·e of asthenopia. 
"'hen it exists in the higher degrees, thP patient m:ikes no attempt to 
correct ir; sees inclistincrly at all distances, and is cmnpal'atively free 
from asthenopic symptoms. The slip:hter degrees, then, sbonlcl be cor
rected with g-lnsses for the re Ji pf of asthenopia; the high el' degl'ees for 
the purpose of prncnring distinct Yhion. Of eonl'se, in fitting patients 
with g1assPs for the ronection of a.sti!.rmatiRm, C'om·ex and ronc~we ry1in· 
clricnl lenses a 1·e necessary. For sim pie hypermetropir astigmatism that 
com·ex ryli1ulrical glass should be selected "hieh brings the focm; of 
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the hypermetropir meridian forward upon the retina, and thus makes 
distinct vision possible without :rn effor t of accommodation. For sim
ple myopic astignmtism the concave cylindrical glass should be selected 
which throws the foc ns of the myopic meri clian bark upon the ret ina, 
and thus renders the eye practicall y ennnetropic. For compou nd h ~·per
metropic astigmatism a corn·ex spherical with a convex cylindri ca l glass 
is necessary ; while in compound myopic astig mati sm the error of refrac
tion is corrected by the combination of a concave spherical and a con
ca1·e cylindrical glass. :Mi xed astignrntism is corrertec1 by a convex 
cylindric ancl a concave cylindric combined, and with their axes at right 
angles to one another. 

In prescribing glasses for astigmati sm the greatest ca re should be 
taken to adjust the axes properly. The cylindric trial-glasses should 
always be placed before the eyes in trial-frames made foe the purpose, 
and tbe direction of the axes read in degrees from the frames. Ophthnl
mologists use SDAllen's test-types in examining fo r errors of refraction, 
and the cases of trial-glasses made by Nachet (Fig. 532) are as good 
as any. 

T ESTIXG FO P. G LA SSER. 

For determining errors of refraction and fitting patients· with spec
tacles. tbe surgeon sboulcl prodde himself with Snellen's and J aeger· s 
test-types and with a case of trial -glasses, including spherica l and cylin
drical glasses, conYex ancl concave, trial-frames wi th the clegrees of a 
semicircle marked upon them, etc. The patient shoulc1 be placed at a 
distnnre of twenty fee t from Suellen's test-type, with the lig ht shining 
upon the test-type and not upon the face of the pati ent. Each eye shonlcl 
be tested separately, the other being kept open aucl cm·erecl with a screen. 

Suellen's test-type is so constructed that the le tters in each line sub
tend an angle of ti,-e minu tes at the distance marked in feet ab01-e the 
line. The line marked 100 should therefore be reacl nt one hnndred fee t : 
that marked 20, at twenty fee t, e tc. Vision is recorded fractionally, 
the distance from the test-type being set clown as then umerator, "-hil e 
the number of the line read is set down as the denominator. Th us, if 
a person will1 his right eye reads Snellen No. 70 at twenty fee t, the 
rision would he recorded th us : R. Y . = -Ht- If "-itb his left eye he reads 
Snellen :No. 20 at twenty fee t, it is recorded L. V. = H· The l"ision of the 
rip;ht eye would be two se1·enths of the normal, while t hat of the left eye 
would be one, or normal. If a patient reads~~- with each eye, we know 
that his vision is perfect in both eyes, bnt still he may be llypenne/iopic, 
and straining his accommodation in order to see d istinctly. " 'e shou ld 
ahrays test such a patient with convex spherical glasses. If the wea kest 
p;la"S blurs hi s l'i sion, he has no manifest hypermetropia. The vision 
and refmction of such a patient should he reeordecl t hus : 

R. Y . = %t; E. L. '{. = % : E. (ern metropic). 
If the pati ent can rend Snellen No. 20 at twenty feet thro ugh a rom·ex 

'Pherieal g lass, the slrongr.y/ one throug h which he can read it represents 
his manifest hypermetropia. Thus-



512 A TEX'l'-1300K OX Sli IU:EHY. 

R. Y. = !-% ; Tim. 1 ·75 D. L. Y . = ~&; IJm . 1 ·iiO D. 
would me'.ln that the patient had perfect vision without a glass, or with 
any convex spherical glass from the Wt>akest np to+ 1 ·75 D., right eye, 
and+ i .. ;o D .. left eye; bnt that stronger g lasses than thost> indicate<! 
would blur his vision. Those glasses should, therefore, be prescribed. 
If the patient sees less than ~·&, we may suspect myopia or astigmatism. 
F or instance, the formnla-

R. V. = N. ; fr& with - 4 D. L. Y. =ff«; t& with - 3 D. 
means that, without glasses, the pa tient sees /rr'rr with his right eye, and 
.fu". with h is left eye, and that - 4 clioptries is the wrakest concarn glass 
with which he can 1·ead ~& with his right eye, and - 3 clioptries the 
weakest wiLh which he can read ff with his left eye.·• 

Again, the patient ma y be as ti g;mn,tic. Suppose we find
t R. V. = t&; i-& with + t ·25 D. c. ax. 90°. 

L. V. = ;tg; t& with+ 1 D. s. :::; + 1·50 D. c. ax. 90°. 
\Ve ham here simple hypermetropic asti!(matism in the right eye, ancl 
compouncl hypermetropic astigmatism in the left. In the right eye, the 
vision is brought up to H by a convex cylindric" one and a quarter diop· 
tries, axis 90°; while in the left the combination of a convex spherical 
and a convex cylindrical is required. 

In another case-
R. Y. = ..Ji'•; !fr with - 3·25 D. c. ax. 180°. 
L. V. = ,.~, ; ff& with - 3·75 D. s. :::; - 2 D. c. ax. 180°. 

Ilere we have simple myopic astigmatism in the right, and COl)lpound 
myopic astigmatism in the left. In mixed astigmatism the refraction 
m.iy be corrected and the vision brought up to the normal by either ol 
three different combinations of lenses. Th us-

R. V. = ~&; i-& with+ 1 D. c. ax. 00°:::; - 1 D. c. ax. 180°. 
L. V. = ·~%; H with + 2 D. c. ax. 90° .:; - 2 D. c. ax. 180°. 

The equivalent glasses would be-
R. + 1 D . s. :::; - 2 D . c. ax. 180°. 
L. + 2 D. s. :::; - 4 D. c. ax. 180°. Or, 
R. - 1 D. s. ::::; + 2 D. '" ax. 90°. 
L. - 2 D. s. :::; + 4 D. c. ax. !J0°. 

In fitting patients with cylindric g h1•ses the direction of the axes is 
read from the degrnes marked on tbe trial-frames toward which the axes 
point in gidng the best vision. 

P1·esbyopict, or old sight, is an impairment of the accommodation 
tl ne to the gradual hardening of the crystalline lens, the result of af(e. 
Persons who are emmetropic, or slightly hypermetropic, usually need 
!(lasses for near purposes when from forty to forty-five years of ai(e. 
'l'be h igher degrees ol hypermetropia necessitate the use of glasses for 
reading much ea rlier. In the lower degrees of myopia the use or glasses 

* In the dioptric scnle of numbering spectnde-len<1ei; the unit is n weilk len~ of 100 ccnti· 
metre<; focal l f'n:~th, or D. (one dioptre). A lens with focal lcn!?th or' 50 em. = (2 D.)1 etc. 

t Thi<; reads: Right vi!:lion equal -i~ ; -H with ('On,·ex 1 ·2:} Oioptri e~. c)·lindric. nxi~ !10°. 
Le~ \·ic;;inn cq u1l ~a: H with ( +) convex 1 D. spherical, (;::::) cumbine<l with com·ex 1·50 
D.cylimlri(',nxis 90°. 
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for reading may he deferrecl consiuerably longer, while in the highe1 
deirrees they may ne1·ei· be needed at all. Pre8byopes, no matter what 
their refraction, shonld be su ited 1dth the glasses, generally con1·ex, 
with which we fin<l experimentally they can 1·ead most comfo1tably. 
Generali~· the weaker com·ex glasses are seleeted in the early stages of 
presbyopia, ancl these are exchanged for stronger ones as the patient 
adranees in life. 

lfeleroplwria.-Insutliciency of the extrinsic ocu lar muscles-latent 
or dynamic •quint. 

" 'hen the extrinsic ocuh1· muscles are not well balanced, as when the 
inte1·ni are relatively stronger than the extemi, or one of the inferior 
rccti weaker than its fellow of the opposite sicle, there is a tendency of 
one eye to deviate in the direction of the relatively stronger muscle. If 
the eye should actually deviate, diplopia (double d sion) would result, 
and would be proclncti \'e of great n,nnoyance. Therefore, sin q1e1 binocu
lar 1·ision is always maintained as long as possible, and in order to its 
maintenance, an extra innerrntion has to be supplied to the weakel' mus. 
de. This constant strain causes asthenopia, headache, ner1·ousness, etc. 
In some cases the strain can be removed by the use of prisms worn 
with their bases towa1·d the weaker muscles, alone, or combined with 
the lenses which correct any existing error of refraction. Bnt in many 
cases it beeomes necessa ry to restore equilibrium of the muscles by a 
tenotomy of the stl'onger or a tendon resection of the weaker mnscle. 

The diJl'erent kinds of corl'ectable heterophoria (tendency to deviation 
of the visual lines) are: 1. Hyperphoria (a tenuency upwarcl of one eye). 
2. Exophol'ia (a tendency outward). 3. Esophoria (a tenclency inward). 

In ordel' to ascertain with accuracy the kind and amount of hetero
phoria, the surgeon should provide himself with a phorometer (au in· 
strument of precision invented by Dr. George T. Ste1·ens, of New York), 
and a set of square prisms, of one def!ree and upward. 

The patient is seated facing a lighted candle, which is situated on a 
Jere! witl1 his eyes, and twenty feet, or more, distant. 'rhe horizontal 
bal' of the phorometer is placed in front of his eye and a few inches 
away from them . In a slot in this horizontal bar is placed a frame con
taining two pl'isms of 4° to 8° each, bases toward the nose, and on look· 
in!( at the candle through these prisms, the images are thrown to the 
nasal side of the macula, and the patient has bomonymons diplopia. 
Ir both infel'io1· recti are of equal strength, and likewise both superior 
l'ec1i, neither eye will deviate upward, and the two cancUes will appear 
in a horizontal line, 01· on a level. But if one eye ileviates upward, the 
image will be thrown upon the supero·nasal quadrant of t11e retina of 
that eye, and will be seen on a lower lernl than that seen with tlw other 
e)-e. The pl'ism placed before the eye that sees the lower cand le, base 
down, whirh brings the ca:'.ld les on a level, measures tlw amount of 
hyperphol'ia. 

Haring tested for hyperphoria, the horizontal prisms should be re
morecl and replarPcl by a pri8m base clown in front of one eye. This 
will produce vertiC'al diplopia by throwing the image of tlw cauclJe.flame 
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on the retina below the macnla. so that it will he projected above. If 
the two flames al'e seen in a Yertical line, there is no insuffirienrr of 
the interni or externi. But if tbe images a!'e homonymotrn, tbe1:e is 
insnffirienry of the externi; and the prism, uase out, that makes them 
,-el'tiral, measures the esophoria. 

If the images are crossed, there is insuflicienr,· of the interni; ancl 
the prism, base in, that makes tbem Yertical, measures the exophoria. 
In making these tests, the horizontal bar of the phormnet0 r must Jw 
cal'efnlly adjusted by means of the attached screw or ratchet anc1 spirit. 
level. 

In order to arrh•e at a more posith-e idea as to the relative strength 
of the ocular muscles, it is necessary to measure (1) the abduction, (21 
the adduction, and (3) the snl'sn md uction. 

The aucluction is measttred by the strongest prism that can he O\'er
come by the externi-tlrnt is, the strongest prism, base in, through whirh 
the patient can see singly at twenty feet or mol'e. In like mannel', 
the strongest prisms, base out, through which the patient has binocular 
sinµ-le vision, measure the adduction ; ancl the strongest priRm, hnRe 
clown, o,·er one eye, through which the patient sees ingly, measures tbe 
sursmndnction. 

In hyperphoria of 1° or more, the superior rectus of the hyperphoric 
eye may be dh·iclec1; in esophoria of 2° or more, the intemus may he 
cut; ancl in exophoria of 2° or more, the externus may be snipped. Bnt 
if the surgeon would aYoicl an over-correction, thus leaYing the eyes in 
a worse c011clition than before, he mnst follow the method ad,·ocated by 
Ste,·ens: 

1. Make a small opening in the conjnnctiYa over the tendon to be cut. 
2. Seize the center of the tendon with delicate but strong forceps, 

made for the purpose, and button-hole it with delicate probe-pointed 
:;cissors. 

3. Introduce one blade of the same scissors between the tendon and 1he 
sclera and the other blade between the tenclon and the conjunctiva, and 
cut trans,·ersel)' to one border of the tendon, aud then, re,·ersing the 
sciss•irs, cut trans,·ersely to the other border of the tendon. 

4. The eyes should now be tested with prisnrn, and if the heterophoria 
is not nearly corrected, the scissors may be again introduced and the loos
ening up of the insertion he carried a little further. Thns by cutting 
cautiously, a little at a time, and then testing witl1 candle ancl prism~ to 
a~certain how much effect has been obtained, it is not difficult for the 
dexterous operator to correct the deviation with consiclerable accurnry. 
No surgeon should undertake thesf' opemtions with the orclinary clum'y 
instruments in ,·ogue. The necessary instrnments particularly adapted 
to the purpose, and to tendon-resection, are made by 1Iessrs. Tiemann 
& Co., of New York. Tendon-resection is pmrticecl in cases where tbe 
hetel'Ophoria is too great to be corrected by a graduated tEnotomy of the 
stronger nnrncle without limiting the excur,ion of the e,·e in that direc
tion. In such cases it is better to partly correct the dedation by tenot· 
omy aucl to correct wbat remains by tendon-resection of the weaker mus· 
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cle. In perfo rming this operation, by Ste,·ens's method, the tendon 
is clirided as in g raduated tenotomy. ,\. cl eli cate hook is then slipped 
benea th and caug ht into the nuder surface of the diddecl tendon 
which is now drawn out of the coujuucti rnl aperture a nd cau~h t 
some Jines from its extremity with delicate fixa tion forceps. .A small, 
very sharp, cn1Ted ueeclle, armed with a tine silk thread, is now passed 
tbr~ngh the muscle from withou t inward, as fo r back as the operator 
thinks necessary, and then the portion of the muscle a nterior to the 
needle is excised with scisso i·s. The needle is then ca rried th rough 
the stump of the insertion of the muscle, including the ca psule of 
Tenon and O\•edyiog conjunctiva, and the thread drnwn th roug h and 
loosely tied. 

The patienr should now be placed in the position fo r test in~ with 
prisms, and the knot drnwn just tig ht enough to co1Tect, or slightl y 
orer-correct, the dedation. In both these operati ons the lids ma~· be 
held open by a speculum, an ele,·a tor, or the fingers of an assis tan t. 
The stitch may be removed a t the encl of three or fo ur days. No a fter
treatment is required, as there is ra rely any infla mma tory 1·eac tion. 

Tenotomy and tendon resection for the correc tion of heterophoria 
should be resorted to onl y after all other means fo r the relief of ast he
nopia ha,·e been exhausted. 

OPllTII A L)lO~COPY . 

The general practiti one1· should familfari ze himself with the nse of the 
ophthalmoscope sufli cientl y to be able to diagnos tiente g ross lesions of 
the globe situa ted posterior to the cr~·s taJ!ine lens. lle s l10uld pro,·ide 
himself with an ophthalmoscope with tilting 
mirror and con\·ex and concrn .. e lenses rang
ing from one to twenty cl ioptries. The p upil s 
shou ld be clil ated with homa tropine or co
caine, 2-per-cent solution in ei ther case. The 
patient should be seated in a darkened room, 
with a lamp l'l acetl on a le,·el with the eye 
to he examined, a little behind and to one 
side. The obse1Te1· then rests t be ophthal
mosrope agains t th e inner angle of his orbit 
and throws the ligh t in to tile eye with the 
mirrot\ at the sam e tim e looking into the 
p11 pil through the aperture in the mirror. 
Ile thus gazes a t the papi!l ar~· area " ·bile 
the patient look i up, do1rn, rii:;ht. and left. 
ll the refl ex from the p upil is, in a ll posi· 
lion' o[ the eye, of a nniform clear pinkish 
or rr<ldish rolor, it is to be infe rred t hat 
there are no gro8' lesions of the rcfrar tive 
med ia. If the reel re fl ex from the fuudus is F m. '"· 
interrupted by tfa rk spots, th ere are opari - Lorin!!';; Stu<knt',.. Ophth:1lmo~,·npc. 
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ties of the media, and the surgeon must proceed to locate them. Ir they 
mo1·e while the eye is fixed, they are floating bodies in the Yih·eous. 
If they mo1·e with the eye and stop when the eye stops, they are opaci
ties either of the cornea or of the crystalline lens. If of the cornea, the1-

will be seen by oblique illumination. This is also trne of opaeities 'it~
atecl on the anterior capsule and in the front portions of the rry•talline 
lens. If in the posterior portions of the lens, they will appear to more in 
an opposite direction to the eye. Opacities in the periphery of the lens 
are seen only when the eye is so turned that the obsen·er looks through 
the pupil 1·ery obliquely. For more minute exa mination of any opacity 
already discovered, the obserrer should turn on over the aperture of his 
ophtlrn lmoscope a+ 10. D., ancl approach the eye to within its focal dis
tance, about four inches. In this way be will obtain a greatly magnified 
view. In high degrees of myopia and hypermetropia pigment patches 
in the fnndns may be mistaken by the novice for opacities of the media. 
These are excluded by seeing them in their true position while examin
ing the fundus. 

There are two methods of examining the fundus: 1, The indirect; 2, 
the direct. 

In ~xamining the eye by the indirect method, the observer interposes 
a two-inch or two-and-a-half-inch lens, between his ophthalmoscope and 
the patient's eye, at abont its focal distance from the eye, his own eye 
being twelrn to fifteen inches away. In this manner he gets an im·erted 
image of the fnndns, magnified some three or four diameters. By direct
ing the patient to look snccessi,•ely in different directions, he thns easily 
scans the whole fnndus. 

In using the direct method, the observer approaches his eye with the 
ophtha l moscope as close as possible to the eye be is examining, often 
touching the brow or nose of the patient with his instrument. In this 
way he sees on ly a small portion of the fundus at a time, but that is in 
its true position and is magnified some se1·enteen diameters, more or less. 
The examined eye being myopic, be must turn on the weakest concave 
lens with which he can see the fundus distinctly ; and this. while it en
ables him to see the fuudus clearly, at the same time measures the 
amount of myopia. If the patient is hypermetropic in a moderate de
gree, the fnndns will be well seen witho11t any lens; but if the ohserrer 
woukl estimate the amount of hypermetropia, he must turn on the stronir
est convex lens through which he can see the fnnclns distinctly. In 
astigmatism only one meridian of tile fondus i seen distinctly at a time. 
the opposite medcllan being seen through n stronger or weaker lens. lf 
the observer has an error of refraction, he must take it into account in 
astimating refraction with the ophthalrnoscope. Some of the grosSl'r 
lesions to be looked for by the surgeon are: 

1. Optic Neuritis.-Ilere the ophthalmosropic appearances Yary. In 
the milder cases only the nasal, or upper, or lower, bol'(ler of the disk is 
ohscnrecl by swelling, "·hile in the severer cases tlw whole papilla is 
greatly swollen and its outline entit-ely obliteratecl. The retinal ,-es,els 
are tortuous, while the rnins are enlarged and the artpries are either cf 
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normal si1.e or diminished. 'rhere may or not be ercb ymoses upon thP 
disk or in the retina. Rarely the central vision and dsual fi eld ate pe1·
iect. Jn most cases, howe \"er, both are impaired, and often vi sion is re
dured to perception of light. In optic neuri tis or "choked d isk" of 
hoth eyes intracranial tumors should always be suspected. Optic neu
ritis may, however, depend on a variety of causes, such as kidney dis
ease, lead-poisoning, meningiti s, syphilis, e tc. 

2 . ./J.tropliy of the Optic N erve is recognized by the paleness of t he 
optic disk and the smallness of the retinal blood-vessels. I t may be con
secutire to optic neuritis, or i t may be ushered in as " p1·imary" atroph y. 
Therefore the conditions which produce optic neuri tis should be sought 
in cases of atroph y. It frequently occttrs in poisoning by tobacco and 
alcohol, and is often a symptom of progressi'"e locomotor ataxia. I t is 
fouucl in adrnn ced stages of retinitis pigmentosa. 

3. R etinitis is disting uished by bright or whitish patches in the 
retina. \Yhen these arrange themselves about the macnla lntea in a stel
late form, the cause is generally found to be kidney disease. They are 
often accom panied by retinal hromorrhages. Diabetes a nd syphilis are 
among the other causes of retinitis. 

4. Clwroiclitis is k nown by white patches in the fnnd us, generall y 
bordered irregularl y with black }Jigment, and with the retinal vessels 
passing over them. The cause is often obscured. I t is sometimes due 
to syphilis. ' 

5. Glaucoma simplex is always characterized by excavation, or 
cupping of the optic disk. The retinal vessels appear to end abrupt· 
ly at the disral border. The bottom of the excavation can be seen 
through a sufficiently strong concave lens. Around tlie disk is a ring 
of choroidal atrophy exposing the white sclera. There is often pulsa
tion of the retinal arteri es. Central vision is usually impaired, and 
the l"isual tield limited, especially on the nasal side. 
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SURGERY OF THE K\H. 

1Ytoplasms of the auricle require extirpation as in other portions of 
the body. Epitheliomata of this organ treated with l\farsden's paste are 
cured with less loss of substance and subsequent distigurement than by 
excision. Angeiomata of small size may be cured, without excision, by 
injecting the tnmor with a few minims of 50-per-cent carbolic.acid soJu. 
tion. Cartilaginous grnwths are occasionally met with about the ear. 
Their usual location is just in front of the tragns. I removed two in 
front of one ear ancl one from the opposite side in a patient twenty-two 
years of age. Similar tumors were present in the person of his father 
and another member of the family. 

Wounds of the auricle should be treated with the view of preventing 
any deformity. 

Lacerations of the lobule from the violent removal of an earring may 
be corrected by paring the edges and uniting them by fine silk sutures. 
The hypodermic use of cocaine will secure perfect anresthesia in all 
ordinary operations upon the auricle. 

Droopin.q of the ears to a degree amounting to deformity should be 
treated in children by strapping the auricles close to the skull, by means 
of an elastic band around the forehead and occiput. 

In extreme cases it is advisable to cut ot1t an oval-shaped piece from 
the posterior surface of the concha. This section should include the 

entire thickness of the cartilage. 
The sutures of silk should be 
inserted through the skin of 
the dorsum ancl the cartilage. 
\\Then they are tightened, if 
the deformity is not relieved 
the cartilage should be further 
excisecl. 

Adltesions of the auricles to 
the scalp s.hould be dissected 
loose, the organs crowded for· 
ward, nnd, if necessary, skin 
should be transplanted to fill in 

Fio . . >3fl. (.\fl(:r Rl'l'V{.':i.) Fw. 537.-( Aftcr Reeve~.) the gap and prevent a recur-
rence of the deformit•. Hy

pertrophy of the auricle shonld be corrected by excision of a triangular 
piece, after the met hod of Martino, shown in Figs. 536 and 537. 

Jl1tditory Canrtl.- Foreign bodies in the auditory canal may be recog
nized by inspection or with a light gutta-percha probe (Fig. 538), and 

F10 . 5!3'::!. - St:<.ton's h:m.l-rublwr do11hlc probc. 

Hh oulcl be remoi-ecl by the care ful employment of the angtilar forceps 
(Fig. 53Di, or, if firmly impacted, the ring curette (Fig. 540) may be re· 
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quired. For locating and seizing the body the head mirror should be 
employed to concentrate the light in the canal. The solid-silver specu
lum of \\'ilcle, always required in examinations of the deeper portions of 
the canal and of the membrana tympani, may also be of assistance in 

Fin.:HO.-Sexton's double earbook, to extrnctforeign bod ies. 

locating the foreign body, although this can usually be clone, if the light 
is properly directed, by pulling upon the auricle so as to strengthen the 
canal. 

Impactions of cerumen should be removed by irrigation with warm 
water. The stream should be delicate, and should be directed to one 
side or the obstruction in order to melt away a portion suflicie1\t to allow 
the force of the injection to operate upon the mass from behind. The 
cnrette or scoop may also be advantageously employed in removing these 
impactions. 

Ji'1truncles or the auditory canal are quite frequently met with. Their 
presence is marked by acute pain, located in a circumscribed area, and 
by redness and swelling. 

The treatment consists in alleviating pain by the use of anodynes if 
necessary, and by softening the skin over the inflammatory process by 
the use of emollients. Cotton lubricated with rnseline should be intro
duced. As soon as the formation of pus is evident, it should be erncn
atetl by puncture or incision. 

Fl{i.li-11.-Scxton':ssnare 

Xcoplasms o[ the auditory canal demaml remo,·al by the snare !Fig. 
041 1, rorC'eps, or by excision. Polypus of this tube may be single or 
multiple, and, \\'hen of sufficient size to fill the canal and become con
stlirted, may break down and cause a fcetid discharge. 
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Occasionally the auditory canal is occupied by a parasite kno,,-n as 
aspagillus, the spores of which are de1·elope:l with great mpidity, 
tilling up the canal and causing intlammation, obstruction, and more or 
less interference with hearing. Pinely powdered boric al' icl should be 
blown deeply into the canal at repeated inten'als until the fungus is 
destroyed. 

Middle Ear-Membra11a T!Jmpani.-Tbe drum of the ear may be
come in1'olrnd by extension of an inflammation from the auditory ca11al, 
or it may be secondary to an otitis media, or it may in rare instances l>e 
infiamed without either of the foregoing complications. 

Inflammation of the middle ear is iii most cases preceded by pharyn
gitis, and is thus affected by in,-~sion through the Eustachian tuoe. It 
·may be produced by traumatism, or the initial lesion may be situated 
within the cadty of the tympanum, or in the mastoid cells, which co111-
municate with the cadty. Otitis media is not uncommon in children as 
a sequel of scarlatina or rubeola. 

The earliest symptoms of this affection is pain of a se,·ere character, 
accompanied by partial arrest of hearing. Fe1·er is present, and may 
be preceded by a ch ill or rigors. \\'hen suppuration occurs, and the 
mastoid cells are involved, the pain is intensified and the febrile mo,e
ment at times ver)- high. In a case of this character which I saw, and 
in which the operation of puncture and trephining the mastoid proce's 
had been_ delayed, fatal pytemia occurred. Specimens of blood taken 
from this patient just before death were rich in bacteria. Percussion 
with the finger tip over the mastoid region exaggerates the sense of pain. 
Upon examination with the otoscope and head light, the dmm of the ear 
will be seen to be more opaque than normal, its Yascularity increased and 
bulging toward the meatus if there is pus in the midclle ear. 

The treatment of otitis media should be directed to the arrest of the 
inflammatory process by warm fomentations, by the application of 
leeches to the temples and mastoid region. Qtlinia, iron, stimulants, 
and well-selected diet are indicated in the effort to impro1·e the general 
condition of the patient. It is of great moment that the tension of the 
tympanum and of the mastoid cells shon ld be relieved early iu the 
progress of the disease, and, even when there is a doubt as to the pres
ence of pus, explorath·e puncture of the membrana tympani should be 
made. The operation is withoitt danger, is nut difficult of accomplish
ment, and, even when suppuration bas not occurred, will o!ren gire 

Fio.4:>2.-Politzu',.tympanumt>t'rforator,an!!ulnr. 

great and immediate relief. .\.proper mstrument for this procedure is 
shown in Fig. 5-12. The silver speculum and retlected light should be 
employed so as to bring the membrane into plain view, and, while the 
head of the patient is held motionless, the point of the perforator is 
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carried against the drum on its posterior inferior quadrant, and barely 
pushed thl'ough. The puncture should not be more than one eighth of 
an inC'h in length. H tlwre shnll have been an effusion of scrum, OI' if 
pus is present upon the withdrawal of the instrument, a small quantity 
of lluid will escape through the puncture. If necessary to the establish
ment of free drainage, the opening may be enlarged. 

When o/ilis media is complicated with inflammation and snppuration 
of the mastoid cells, these should be opened and drainage secured at 
onre by removing the outer shell of the mastoid process. In children 
this pl'ocedure is not always necessary on account of the Yery thin shell 
of bone wliich incloses the cadty of the mastoid antrum, and which 
readily gires way and allows egress to the pus fol'l11ed within. fo drill
ing or trephining the mastoid cells, proceed as follows: 

The skin 01·er and near the mastoid process should be sha 1·ed and 
rlenn,ed, and a free incision made in a vertieal direction. the center of 
the cut being opposite the center of the auditory meatus aud one fonrtb 
o[ an inch from the postcrioi· wall of the bony canal. If any diUicnlty 
is expet'ienced in lifting and reflecting the inteAnment, a short trnus
rerse rut shoul(l be made backward from the micldle ·of the perpendicu
lar incision. The periostenm should be scratched off at the point 11·here 
the bone is to be perforated, unless necrosis has already occurrecl and 
onlv a thin shell of bone remains. In this condition the shell hould be 
lift;cl off and the cells cleaned out. "Then the bonP has a healthy 
appearance on the exterior it should be cut through with a trephine, 
gong<', or chisel. The trephine employed should not be more than a 
quarter of an inch in diameter, and the center of the hole made (no 
matter what instrnment is employed) shonld not be farther than a qnar
tei· of an inch posterior to the wall of tl1e auditory canal on account of 
the proximity of the lateral sinus and the "<'ins of the diploe which 
empty into it. _\Jter the instrnment has tra1·elec1 about an eip:hth of 
an inrh into the bone it should be remol'ed and the circular track in
spected. The entrance to the cells will be indicated by a slight h:cmor
rhage, ancl, if abscess is present, by u few drops of pus. , \s soon as 
the bleeding is seeu the button of bone should be lifted by the elerntor 
and the rt'maining cancellons tissue scooped out with the iron 'poon or 
the srnlloped gonge. The abscess should be irrigated with u 1-to-:3.000 
sublimate solution, and the wound clressecl " ·ith a loose gauze dressing. If 
(as has orcmred in several instances) marked bleeding occurs-probably 
from wonnding some large vein near its entrance into the sinus- it may 
he arrestrcl hy packing with sterile gauze and the drainage established 
a few hours later, when the hmmorrhage has ceased, by substituting u 
loose dre~sing. 

TnE NORE. 

Acq1tired Lesions.-Ji'rncture of the bones of the nose has been 
alreacly considered. 

Epista..ris, or lurmorrhnµ-e from the nose, is often se,·ere enoug-h to 
demand s~~·gical interference. The bleeding may at times be arrested 
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by diminishing the blood pressure in the Yessels of the no e by ligation 
of the extremities. This consists in applying an elastic bancla~e (or an 
ordinary roller, if the rnbber can not be obtained) around the thighs and 
arms close to the trunk, and making the pressure strong enough to arrest, 
in great part, the return of blood through the 1•eins without arresting the 
cil'culation in the artel'ies. "'hen the h•emorrhage ceases the ligatures 
should be gradually loosened, so that the ,-olume of blood wbich has 
been confined in the extremities may not be too suddenly returned to 
the heart. Plugging or tamponing tlie nares, if properly clone, will 
succeed if all other methods fail. Fil'st, determine accurately the nosrril 
in which the bleeding is occnrring. Take a piece of fine sponge at least 
an inch in diameter when dry (and it shottld be introduced without lieinl( 
moistened, so that when in position in the posterior nares it "ill expand 
as the blood moistens it), and tie around its center three strong silk 
threads. A soft catheter or bougie is now introduced into the nostril 
from the front, keeping the point of the instrument well on the floor of 
the nose. As soon as the encl is seen or felt behind the soft palate, it 
is drawn out of the mouth by the forceps or fingers. Two of the three 
threads are attached to the point of the instrument, which is then pnlled 
back tlu·ough the nostril. \Vhen the threads come out of the nose in 
front they are seized by the fingers of one hand while the sponge is care
fully guided into position behind the soft palate with the other. Once 
well in the posterior naris it is held in position and made to exert the 
necessary compression by tying the two anterior strings over a softened 
sponge packed into the nostril in front. The third thread is brought ont of 
the mouth, and is to be used in dislodging the tampon when the hremor· 
rhage has ceased. Lint, soft rags, 01· cotton may be used for plug-s when 
a sponge can not be obtained. A loug probe or a loop of soft wire may 
be used i us tea cl of the bougie. 

Foreign Bodies.-Bnttons, seeds, and other substances are often 
lodged in the cadty of the nose. The usual seat of lodg-ment is in the 
anterior part of the inferior meatus, or between the lower turbinated 
bone ancl tbe septum, and occasionally they are pushed beyond this into 
the middle meatus. \Vhen allowed to remain, inflammation of the lining 
membrane always ensues, and ostitis is not infrequent. 

The diagnosis depends upon physical exploration hy means of the 
head mirror, a stron;; light, and the metal probe. The presence of a 
body lodged in the nasal cavity may be at times indicated by the cbanf!e 
of the voice from its natural to a nasal tone. Remo\'al is urgent, and 
may be effected hy inspiration through the mouth and forced expiration 
through the nose, with the mouth and nostril of the unaffected side 
closed. In adults the act of sneezing- will sometimes succeed in ;lislodg
ing the substance. A strong, slender forceps, bent at an angle so that 
the hancl of the operator will not shnt out the light, is the most suit
able instrument to be employed in its removal. \Vhen the body is 
lodged well back it may be pushed through into the pharynx and eject
ed from there. 

Rltinolites, or nasal calculi, are occasionally found in these cavities. 
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It is probable that they come from the lachrymal apparatus, since they 
are found in the immediate neighborhood of the entrance of the nasal 
duct. :Moreover, dacllryoliles, or lachrymal concretions, are not Yery 
infreqnent in the lachrymo-nasal apparatus. These bodies should be 
remored with the forceps as soon as discovered. 

Keop/asms.-The most frequent variety of tumor within the 
nasal cavity is the rnyxo11ta, or so-called gelali!lous polypus. 
Sext in order of frequency is thejibroina or fibrous polypus. 
Both of these belong microscopically to the connective-tissue 
tumors, the myxomnta being allied to the embr.ronic, the fibro
mata to the more developed connective-tissue tumors. Papillo
mata. or warts, are not infrequently seen at the edges of the 
mnl'ons membrane or the nostrils.. Lastly, thern may be a gen
eml li?1pertropll?J of the mucous membrane of the nose, causing 
a tumefaction of the turbinated tufts, and partial, or may be 
complete, occlusion or the nares. 

Gelatinous nasal poly pi are usually pea r-sha peel, tlte bulk of 
the tumor tending towarcl the floor of the nose. The pedirle is 
attached to one of the thick Yelvety tufts, most frequently in 
the upper or middle meatus. There may he a single tumor, 
although the rule is for them to be multiple. They are of light 
gmyish color, and are covered by mucous exudation. 

The symptoms are chietly those due to pressure and obstmc
tion of the nares. Changes in the Yoice are not marked until 
the presence of the tumor has been suspected from pressure and 
irritation. This irritation gives rise to an excessive secrPtion 
and discharge from the nose, and occasionally to prolonged and 
violent fits of sneezing. 

The diagnosis may be rendered posith'e hy physical expl(n'a
tion. The shrinkage of the turbinated tufts, following the local 
use of cocaine hydrochlorate, renders inspection more easy. 

Trea/111e11t.-The only rational method of treatment is re
mornl and destrnction of the pedicle and contiguous mucous 
membrane. An1lsion may be effected by seizing the growth 
with a long, delicate polypus forceps, and tlvh,ting the tnmor 
around until the peclicle is wrung off, then applying pure nitric 
arid or the galrnno-cautery to the stump. The wire tfcrase11r 
or snare of Jarvis is greatly to be preferred (Fig. 543). After 
the wire loop has been passed aronnd the tumor, and slipped 
up to the peclicle, it shoulcl be slowly tightened, since by this 
method the danger or hremorrhage which always follows the 
use of the forceps is avoided. From one lo two hours may be 
ronsumec1 in the division of the growth, the screw being tumed 
from time to time. Nitric acid or the cantery should be applied 
to the stump in all cases, since without this recnrrence is almost certain. 

Fibromala. or fibrous polypi, are much less frequent than the m yxo
mata. As a rule thPy are cleeper itnatec1. They require the same treat
ment as above given. Occasionally large tnmors of the nasal cavities 
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require for their complete removal section of the nasal and superior max. 
illary bones. In tbis procedure tbe skiu and periosteum should be 
left intact, and osteoplasty performed in order to prevent necrosis. 

Papillomata, or warts, which occur at the junction of the mucous 
membrane of tbe nares witb the integument, should be clipped off with 
cul'\'ed scissors and their bases burned with pure nitric acid. 

Hypertrophy of the turbinated tufts may exist to such an extent as 
to demand interference. Such enlargement should be treated exactly as 
one would treat true polypns. 

'Vith the careful employment of cocaine tbese hypertrophies can be 
painlessly removed with the nasal saw. 

Fissures of the nares may be relieved by the repeated local use of 
the lunar-caustic pencil. 

Ozrena.-Ozmna is the name given to a chronic inflammation of one or 
more of the nasal cavities, or the sinuses communicating with them. It 
may be confined to a process of ulceration of the soft tissues alone, but 
the bone is usually involved. Syphilitic ozmua is probably the most 
common form . lt frequently occurs with other dyscrasire. It is ac
companied by a fmtid odor and a muco-puruleut discharge, partially 
liquid and partially solid. .I.trophy, or destruction of the turbi
nated tufts, is not infrequent, so that there is abnormal space within 
the nares. 

The treatmeut is local and general . The remorn 1 of diseased or dead 
bone is imperative, and irrigation with the weaker sublimate or boric
acid solutions should be regularly made. 

Dobell's solution will be found of use: Carbolic acid, gr. x; biho
rate and bicarbonate of soc1a, each, :9j ; glycerin, 3 x; to this add water 
to make 3 x. This sbould be used five or six times a day as a douche. 
The general condition of the patient should be improved by the ad· 
ministration of well-selected tonics and food, ancl by out-of-door life. 

Superficial epitltelioma, situated upon the nose or face, should be 
destroyed by the application of .i\farsden's paste. If the first application 
is not sufficient, it should be repeater! in three weeks. 

The frontal sinus may be in,·olved in some of the diseases wl1irh 
afiect the nose. New growths, absces•, or ostitis ma~' demand the appli
cation of the trephine in tbe removal of a neoplasm or dead bone, or the 
evacuation of pus. 

Deviation of the nose from the median line may be congenital or 
acquired. The •eptum alone may project to one side, or the entire organ 
be displaced laterally or upward. "'hen the distortion is due to malfor
mation or the bones, these must be forced into position, with or without 
fractnre . 

Deviation of the septum to such an extent that deformity is pro
duced or one nostril closed often requires correction. 

The met11od of Prof. John B. Roberts has yielded good results . 
.i\Iake a long incision at the most prominent portion of the dedation, 

and supplement this by chopping the septum foll of incisions with the 
stellate punch. If there is an angular dedation close to the palatal 
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process of the superior maxillary bone, make an incision from front 
to back at the most prominent part, ancl clo not chop the upper por
tion with the stellate punch. If the clevia.tion is a, currnd one, spli t the 
cartilage along the most prominent 
portion and then chop the rest of -~========!J 
the septum until it bus lost its resil- FIG. M-t.- Hobcrli;· .. na~n1 pin. 

iency. Afterward cut away with 
the chisel or saw any horizontal bony eclge that may r~ main at the bot
tom. If some small triangnlar pieces are removed by the interlacing of 
the incisions made with the forceps, it makes no clifference, since the 
openings left are very small ancl will soon become closed . To holcl the 
septum in place, use steel pins (Fig. 544), either those with spherical 
heads of ghlHs, or the flat -heaclecl pins which wern devised some years 
ago. When the heacl of the pin is to be within the nostril, tbose with 
the glass heacls a.re bette1·; when the heatl is to lie against the exterior of 
the nose, the Uat heads are preferable. 

After ha\"ing dhidecl the septum (a, Fig. o4J), as above described, 
introduce a pin (b) into the more open nostril and thrust its point through 
the anterior part of that portion of the diddecl septum. Displace this 

part into the desi1·ed position, thrnst the point 
of the pin onward ancl bury its point deep in 
the tissues a t the back part of the nasal cham
ber which was formerly occl uded . This holcls 
the septum firml y in its new loca tion. The 
h ead of this pin will be just inside of the an
terior naris which was not obstructed, ancl 
will lie against the columel1". It should be 
allowed to remain abo ut one week, for if left 
a longer time its head will probably ca use 
ulceration from JJressnre, ancl may become 
deeply buried in the tissues of the columella. 
Its work is usually accomplished within a 
week. It is often well to introduce a second 
pin (c, Fig. 54.3), from the external s urface of 
the front of the nose just below the nasal 
bones, which aids in keeping tbe septa] car-

tilage pinned into proper place. If this pin has a fl at head, it may be 
rorered with a small square of court-plaster. The patient can then go 
about the stree ts without attracting attention. 

In many instances hypertrophy of the turbinated bones, or permanent 
thickening o( the vasc ular membrnne cornring tbem, obstnwts the nose 
to such an ex tent that the passage of air by these t'h::tnnels is difficult er 
impossil>h>, or cledation of th" septt1rn may resnlt. Ullller such con
ditions, rem01·a l o( the turbinatecl bones and tufts is indicated. The 
inferior tuft is commonly implicate<l. A sufficient degree of amcsthesia 
may usuall y he obtained by the careful appli cation of cocaine hydro
rhlnrnte-4-per-cent solution-brought directly in contact with tlw mu
cous su rfaces to be incised by means of peliets of cotton, attached to 
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delicate probangs. A small quantity may be employed through the 
nostril by means of the atomizer. \\'hen the anrost!Je,ia is effected, the 
turbinated bone may be sawed throngh at its attachment to the superior 
maxilla. Should hromorrhage be troublesome, it may be anested by 
!)lugging the nostril. 

Jlypertropliy of the nose, due to increased vascnlarity, may be cor
rected by repeated incisions across the track of the enlarged vessels, hy 
galmno-puncture, or by causing their obliteration by injections o[ 50-per
cent carbolic-acid solution, as for nmvus. 

PLASTIC SURGELW OF T ITE NOSE. 

Loss of substance may occur from the accidental or surgical ablation 
of all or a portion of this organ, or from its destruction by disease. The 
diseases which most frequently produce loss of substance are syphilis, 
lupus, and epitlielioma. Sarcoma, eleplwntirtsis, or any neoplasm, may 
involve the nose and cause loss of tissue in its remo,·al. One of the 
most distressing lesions in neglected cases of (tertiary) syphilis is necrosis 
of the cartilages and bones of the nose, resulting in great disfigurement. 
Occasioually sloughing occurs, from the presence of a phagedenic sypbi
lide during the second stage of this disease. This accident occurred in 
the patient from which Fig. 549 was taken. 

Rliinoplasty may be partial or complete. Complete rhinoplasty is 
performed when the skin, cartilages, and bones of the nose have been 
carried away. In such cases nothing remains but an irregular sunken 
pit, leading almost directly into the pharynx. 

The successfu l and satisfactory restoration of this organ is rarely ac
com plishecl. It would be well, in all cases of complete loss of the nose, 
to consider some form of prothetic appamtus before resorting to a plastic 
operation. 

The operation consists (1) in paring the margins of the opening and 
the integument immediately around the opening, in apposition to which 
the transplanted flap is to be brought; (2) in the transportation of a 
properly shaped piece of skin, with its underlying tissues, from its nor
mal to the new position. 

The flap may be taken entirely from the forehead, or one half from 
each cheek, or from the arm. One of the most frequent canses of failure 
in this operation is the caYing-in of the ridge of the new nose, and, in 
onler to better prevent this, the platinum support to be described may be 
employed. 

First JJfethod-Complete RMnoplasty from t11e Foreliead.-Cnt a 
piece of chamois-skin, or soft, thin leather, of the shape represented io 
Fig. 546. Adjust this to the line of the nasal cavity, to see if it is Jarire 
enough and of proper shape. Bear in mind the following points: 1. The 
flap once dissected up tends to contract. It should therefore he con
siderably larger than a pattern which fits exactly. 2. 'rhe isthmus (d, 
Fig. 54C) mnst not be too narrow, for fear that the vitality of the flap 
may be insufficient. It should always be cut so as to include the angular 
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artery, and should be broader than represented in the accompanying cut. 
It should take in a portion of the hair-covered eyebrow, since this insUl'es 
a 1ddth of pedicle su{llcient to nourish the flap, and the hairy stump, 
when tumecl back after the circulation is established, restores the normal 
brow. 3 The distance from the isthmus (d) to e e, where the lower edge 
or the new nose is to be, should be considerably less than the distance 
from d to ct c, in order to prernnt tension of the flap and interference 
with the circulation throngh the pedicle, d. Lay the pattern on the fore
head and outline the flap by making punctures at interrnls of every 
fourth o[ an inch along its edges. The incision, made through the tis
sues and periosteum, should begin at d ancl be carried to a cc a, and 
then down to a point in the eyebrow futther outward than represented 
by the dark line at d. The smaller incisions in the flap a b or c b are 
made to provide for the septum an cl alm of the new nose, when the plat
inum support is not to he used. The flap is now dissected up with the 

Fio.546.-(AftcrLinhnrt.) Fw. 547.-( Al'tcrMalgnignc.) 

periosteum as far as the pedicle, when it is turned clown and sewed into 
position with fine silk sutures. The operation is completed when the en
tire flap has been accurately stitched to the fre hened edges of the ca,-ity, 
as shown in Fig. 547. Pieces of rubber tnbing may be inserted in the 
nostrils to hold the "lro in position, or a plug of sterile gauze not too tight
ly parked in may be substituted. It should be changed as often as it 
becomes moistened. The 11 pper parL of the wound on the forehead is 
clrawn ns near together as can be clone, with silkworm·p-nt sutures, nncl 
an iodoCorm-gauze dressing is applied. No pressure must be exercised 
~1pon the pedicle, or flap, whirh should be loosely em·eloped in the dress
llll(. In about two weeks the circulation will ha\'e been sufficiently es
tablisher] between the flap ancl the edges of the ravity to permit the sec
tion of the pedicle, the st~1mp of which is used in filling up the gap upon 
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the forehead. In returning the peclide to its original position, it is 
advisable to dissect out the granulation tissue in the wound, so that the 
returned portion will sink to the proper Je,·el. 'l'he exposed smlace 
which remains upon the fore-

Fio. 548.-( .\lh:r i:\zymnnowsky.) 

head should be covered in by 
grafting after the methods 
already g iven. Fig. 548 rep
resents a rhinoplasty done 
by a Ilindoo surgeon iu 1793. 

Partial Rllinoplasty.
" 'hen there is only a partirtl 
loss of substance the opera
tion is less diflicnlt, and the 
prospect of success greater. 
'Vhen one ala is involved, 
as shown in one of my cases 
(Fig. 549), the flap may be 
made from the cheek (Fig. 
550). In this patient I 
trimmed the cicatririal edges 
of thescaranrl turned a flap, 
as indicated by the clottecl 
lines, and stitched it to tlie 
nose. The wound in the face 
was partially closed by su
tures. The pedicle was di
vided on the fourteenth clay 
and tnrned back into the 
wonnd, thegmnulationshav-

FIG. 54~.-Ero-.i<m uf the ala na.~i. 

Frn. 5rAl.- Flnptrnuspluutcd 
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ing been previously scraped 
out. Angular depreRSions or 
"nicks'' caused by fracture of 
the cartilage 0 1· bones of the 
nose, and when of long dura
tion , rnay be relie,·ed by mak
ing a long itudinal incision the 
center of which is Ol'er the deep
est p ortion of the depression. 
Uuder most careful asepsis the 
skin is lifted by s ubcuta neous 
di ssec tion until~ pocket of suit
able s ize is formed on either 
side. All bleeding shou ld be 
absolutely a rrested by warm 
dry compresses. ~\ piece of 
thin s hee t platinum cut in dia
mond-shape and bent to con
form to the normal cutaneous 

surface of the nose is ta ken from the sterilizer, inserted beneath the skin , 
and the wound closed with fine silk s utures. Stel'ile collodion dressing 
orer all. Pig. 5.)2 shows the 
re'llit of this method after a 
very distre:;sing deformity of 
this nature. 

\\Then the integum ent of 
the nnres is intact and the tip 
of the nose is Rh1·iveled and 
sunken, th e employm ent of tlw 
three-legged platinum suppo1t 
or ridi;epole nchorntecl by Dr. 
Robert \\Teir will rel ieve to 
a considerable extent the de· 
formity. The 11pper lip and 
naRal attachments ar e lifted 
freely from the bones of th e 
fn<"e 

0

b)' subrntaneous dissec
tion with rnt·\·ecl Rri ssors, com
mencing alnnp; the attachment 
of the uppe1· li p to th e alveolus 
or the superior mnxilla, ancl 
by this route detaching the 
alre nn~i :rncl contiguous in- . . -
t f'~unwnt fro m the maxilla Fio. f>5:?.-8ub1:1~~~;:1~~1~uSl1i;~i~~1~Ji;l~~1:.rt rcl-tormg the 

and nasal bones. T llP ridge-
pole of phuinnm is now inserted from undern eat h the li p, the lateral 
prongs or legs rest ing upon the superi or maxilla of either sicle, while 
the upper prong res ts between the skin a nd the nasal bones. The 
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greatest care is essential to pre\'ent the accidental displacement of the 
apparatus. 

Congenital Lesions of the .Nose.-- Occasionally the lateral halres of 
the nose fail to unite, resulting in the deformity known as bifid nose. 
There may be partial or complete absence of this orgau, or when present 
the nares may be occlnded, or it may be complicated with the extreme 
cases of harelip. The operative procedure for the relief of this Inst 
deformity will be given in connection with congenital cleft of the lip. 
Occlusion of the nnres may be relieve<' by cutting through the mem
brane iu the direction of the normal opening. For the correction of 
forked nose, or the absence of this organ, no fixed rnle of practice can be 
laid down. 

THE LIPS AND CHEEKS. 

Wounds .-Accidental wounds of the lips are usually incised or lacer
ated . If badly torn, the ragged edges should be smoothly trimmed, 
washed with sublimate solution. and secured with interrupted silk 
sutures. \\'hen the wound is through the entire thickness of the lip, 
the sutures shoulcl include the mucous membrane. A very fine suture 
should be used in the Yermilion border to insure absolute approxima
tion here. Adheshe strips are not reliable. In children the silkworrn
gut support as given with the operation for harelip should be employed, 
as it best resists tLe constant strain to which sutures of the parts are 
subjected in the act of crying. 

Diseases of the Lips.-Among the diseases which involve the lips 
and the contiguous stmctnres are epitlielio1na, lupus, papillorna, nam1.i, 
cysts, lipoma, adenoma, phlegmon, ulcers, and general hypertropliy 
and fissures. 

Epithelioma.-One of the most frequent causes of removal of portions 
of the lips is the presence of epithelioma. It is a disease of middle and 
old age, involves usually the lower lip, ancl occurs in the great majority 
of instances in males. Epithelioma may attack the lip without any ap
preciable cause, bn t in most cases the appearance of the neoplasm is 
preceded by prolonged irritation at the place involved. A jairired or 
projecting tooth, the habitual use of a pipe stem or rif'a'" are frequent 
causes of this disease. It will also result from the irritation caused by 
chronic fissure or ulcer of the lip. 

Symptoms.-It begins as a small ulcer with rather abrnpt margins, in 
the bottom of which is a dirty granulation tissue partially hidden by 
thin pus. In its earlier stages it is not readily distinguished from the 
benign ulcer which may be found upon the lip. The preceding history 
of a prolonged irritation shonld always snggest epithelioma, especially if 
it ocrurs after the age of thirty, and upon the lower lip. Labial chancre 
may be differentiated by the indurated base, which is characteristic of 
this lesion. Adenitis in the line of lymphatics along the lower jaw comes 
on in the earlier stages of syphilis, while in epitbelioma the sore may 
exist for months without perceptible enlargement of the lymphatic 
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gland,. In syphilis the appea rance of the erup ti on, together wi th the 
biston · of the case, will lead to correct clifl'eren tiation . 

Ep.ithelioma of th e lip is a dangerous a ffeetion. Lef t alone, i t de
stroys life within a period varying from one to fo ur yea rs. I t spreads at 
times with rapidity, eating away the tiss ues in a ll d irections. It may 
confine itself to the sof t parts, or a ttack the maxillary and nasa l bones. 
Engorgement of the submental, snbliug ual, s ubmaxilla ry, and ce1Tica l 
glands is almost inevitable if the disease is uot destroyed in the first few 
months of its exis tence. The glandular enlargement iR a t fast not al"·ays 
due to metastasis, but may result from simple adenitis fo ll owing th e in
flammatory prncess in t he margins of the ulcer. 

J)·ecitment.--Epithelioma involv ing muco us or mu co-cntaneo ns sur
faces, especially of th e lips, bu ccal cavity, and tong ue, is more da ngerous 
by reason of the tendenoy to rapid glandular infiltra tion in tliis situa
tion. The g reates t safety lies in the earl y and free ex cision of th e dis
eased tissues. :Marsclen's paste, while preferable iu epithelioma of the 
skin, is second to the knife in the treatmen t of this disease in th e locality 
under consideration. The incis ion should be well away (abo ut half a~ 
inch) from the intiltrated margin, and if any lymphatic g la nds are en
larged, they should be th oroug hly extirpa ted . In closing the ga p left by 
remornl of a good porti on of lip, the p rincip les of plastic surgery already 
given should be employed in restoring the par t to as nea r the norm al 
condition as possible. 

The prognosis as to permanent cure will depend in great pa rt upon 
the time which has elapsed between the appearance o[ th e i11 itial epi
tlielial ulcer and the date of operation. If infi ltration of the lymphati c 
rhannels or glands has occurred, recurrence is inevitable. H owever, in 
many cases the progress of th e di sease is so slow that se,·eral yea rs may 
elapse between th e recurrence and a fatal termina tion. Jn 1884 I re
mo1·ed a large number of infiltrated g lands from the neck of a man about 
fifty years of age who had had an epithelioma of t he li p excised t welve 
years prior to tha t elate. Five years af ter the operation , a gland at t he 
lower end of the jaw became enla rged and was removed. The patien t 
lived eight years after my operation, and two years a fter a fo urth opera
tion. He died of another affection in uo way rela ted to the epithelioma. 
There was no sign of a recurrence a t th e time of his death. 

L11pus.- Lup11 s ery th ematosus and vulgari s usuall y attack the tis
sues of the no8e, cheek s, and lips, a t times producing extensive loss of 
snbstnnce. The ery thematous varie ty is first seen as small red papul es, 
projerting slightl y above th e epidermi s, and co1·erecl with sca les. It is 
a disease of th e sebaceous glands an d dn cts, causing chroni c in ttamma. 
lion of the skin and a trophy of all th e elements of the enti s. I ts ]>!'Og
ress is slow, and the pr0gnosis is usua ll y favorable when the disease is 
confined to a limi ted area. I t does not affect th e general heal th of the 
patient, and often heals spontaneousl y, ]Pa ving a fi at, smooth scar. 
When di ssemina ted it is more dangerous. no t infrequen tly ending in 
faia J r·ompli cations. The treatment req uires ge nerons diet, tonics, and 
out.of-door life. Among the local agents recommended in lupus ery-
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thematosus is green soap, which should be spread on lint and pre•sPcl 
closely upon the affected part, or rubbed in with the linger e'·ery <la;·. 
Prof. A. R. Robinson, in addition to the aho»e, also recommends a ]I). 

per-cent solution or olente of mercury brushed over t he diseased surf.irP. 
If the disease does not yielcl to these milder measures, the sharp 

spoon sbonld be employed and the broken-down ti8'ue thoroughly 
scooped out. Emollients, cold applications, or lJOnltices may be used 
afterward, according to the requirements of the case. 

Lupus vulgari;; is a more formidable affection. In its earlier stages 
it con•ists of a number of soft reel dots in the deeper layers of the in
tegument, which gradually appear as papules upon the sudace. TJw 
characteristic lesion is the infiltration of the skin with an abundant 
small cell new-grnwth. It is believed to be a tubercu los is of the skin. 
The integnment breaks down and is cast off as a slough. The new
formed cells also undergo granular metamorphosis, and disappear with 
tbe other destroyed tissues. The only disease likely to be mistaken !or 
common lupus in the ac1L1lt is epithelioma. Lupus begins usually in 
childhood, while epithelioma is exceedingly rare before the age of thirty. 

'The ttlcer of 111p11s is not so painfnl as that of epitbel ioma, nor its edges 
so hard aud elevated. The treatment of this affection is often uuarnil

ing. The constitutional treat
ment is the same as for lupus 
erythematosus. Locally, alO
per-cent ointment of pyrogal
lic acid, spread upon linen and 
closely ln icl 11 pon the diseased 
sutface, is a usefu l remedy. 
It shonhl be appl ied twice 
daily for se,·eral clay•, and 
then poultices or ointments 
used until the slough is re
m01·ec1. In certain cases it is 
acldsable to •crape the ulcer 
well with a sha1-p spoon, ancl 
then apply the pyrogallic acid 
for one or two clays . 

. LYcer//s.-~\s l;as been sta
ted in the article on disea>es 
of the \'aRrular system, arte
rial, capillary, and cutaneous 
vasrular tnmors :ne OC'Caf-iion
ally located upon the lips an<l 

F10. 553.-Anqiomn of lower lip. HcmoveJ by dis~cctiou. cheeks, ::tncl require l'C'lTIOnli 
hy t1w knife, ligntnre1 or iu· 

jection. Their excision often causes exteushe loss of tissue. It may at 
times be cured by galrnno-punctnre, inserting the needle just throuirh 
the skin and perpendicular to its surface. The pnnrtnres should usnally 
be about one eighth of an inch apart. An;csthesia is necessary. 
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"'hen the deformity results from the carernous morns, the hyper
trophied \"essels should be removed by dissection, u;;ing care to preseiTe 
the vermilion border. 

11I ofrs are Jess fo1·midable, and rarely require an extensh·e reparatiYe 
operat ion after excision. 

Papilloma, lipomrt, adenorna, and fibroma do not, as a rule, require 
extensh·e inci sions and loss of tissue in their remo\"al. 

C!Jslic tumors of the lip are not infrequent, orcu 1Ting as spherical 
swellings benea th the mucous membrane. Thry are caused by ous tru c
tion ol the durt of a labial follicle, and con-
tain a thick, ropy fluid. The treatment in 
voll'es a cm·eful and thorough excision of 
the sac. 

Fissures, or "chaps" of the lip may 
occ ur inclepenclentl y of any constitutional 
disease. They may be cured by a local as
tringPnt, ns alum, or caustic nitrate of s il 
,·er, applied once a clay for t""o or three 
rlays. " "hen tl1ese more simple remedies 
me without arai l, excision should be prac
ticed. When fi ssure of the lip is allowed 
to rernnin, anrl the general condition of tl1e 
patient is bad, neC"rosis of the mucous mem
lmme immediately contiguous ensues, caus
ing a grayish-red nlcf'I'. The trea tment con

L ~ 
Fm. 5.'l4.- The snilH' t.wo ycur,., uhcr 

O}lCnt{IOll. 

sists in the locnl nse of astringents ancl the im pro,·en1en t of the patient's 
nutri tion. 

Plilegmon of the lip is rare. It is a pa inful afl"ertion, ancl not de,·oid 
of clanger. The pathology of ca rbuncle has been gi,·en. The proper 
treatment is ea rly and free incision through the skin, deep fascia, and 
musrles, an<l the employment of aseptic poultices. 

llypatroplly of the lip is occasionally met with. It may he confined 
to the rnucons ancl submn cous tissues, or the entire thickness of the 
lip may be in,·olvecl. It occurs usually in the npper lip, but may be 
seen ocrasionally in the lower lip. \Yhen extenshe enougl1 to 1·equire 
operati,·e interfere nC"e, the proper method is to disseet out in the long 
axis of the lip a portion of the tissue between the sk in ancl mucous 
memhrane, and approxima te the edges of the wonnd with silk sutures. 

llair on tlte Lips qf W0111e11 .-Perm anent epi lntion may be effected 
hy intmdueing into the follirle of each hair the point of a fine platinum 
needle, which is then hea ted by the galYanic current. The employment 
of cocaine renders this operati on painless. 

R1j)(trali1•e Surgery of tlte Lips.-A plastic operntion may be de
mnncled in acquired or congenital lack of tissue in the upper lip. In 
the lower lip congenital deformity is exceed ingly rare. 

11/lrdip.- IIarelip is a congenital defect caused by an arrest of 
<lerelopment in the tissuPs which form the upper lip. Instead of 
uniting in the median line, a fissure exists which may include either 
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the soft structures of the face or palate, or the bones of the palate as 
well. In rare instances the cleavage passes up into the eye and cranium 
(Figs. 55.5 and 5J6). Harelip is usually unilateral, and may be so small 

that it is scarcely noticed, as in 
Fig. 557, or it may extend hall
way to or completely into the 
nasal cavity (Figs. 558, 500, and 
560). One side of the lip is much 

thicker than the other. In double harelip (Fig. 576) the fissures are 
about the same distance from the median line. Both may extend into 
the nose, or one (and rarely both) may be partial. The portion intenen
ing may be composed of a portion of the lip and p;um, with one or more 

rudimentary teeth, at a varying angle of pro
jection. The central piece is occasionally at
tached to the nose. In incomplete single hare
lip the nostril is not as flattened and deformed 
as when the fissure extends through the pre
maxillary hone and the palate and alreolar 
processes of the superior maxilla (Fig. iJ61). 
The !oration of this fissurt> is most frequently 
between the first and second incisor teeth, and 
through the inter-maxillary bone. and not, as 
frequently given by some writers, between the 

Fw. Mi second incisor nucl canine teeth, extending 
backward through the pre-maxillary suture. 

In double harelip the cleft in the palate is nRnally double, while the 
centerpiece may be attached to the vomer (Fil'. 062), or tlw pre-maxil
lary portion may be united to one side of the superior maxilla (Fig. 
561). In rare instances the fissure passes obliquely upward and out
ward, im·olving the eyelid, orbit, ancl cranium, prodnciug frightful de· 
formit,,, as shown in Fig. 556. 

Treatment.-The only relief from this defo1·mity is in a plastic opera
tion. It should be done early, and, when possible, within the first fe11 
weeks of life. Ilearty and well-nourished infants, with simple unilateral 
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bare Ii p, should be operated npon at birth. Jf they am feeble, an effort 
at forced nutrition should be made, and the operation postponed until 

FIG. 509. Fw.!)1;0. 

the patient is brought into proper condition. Double or sing le harelip, 
with cleft palate, should be operatccl upon early, sinee hy dmwing the 
lip together the ten ·ion on the su
perior maxillary bones facilitates 
closure of the interosseous cleft. 

Fm. 51iL-(.\ftcr Kocnij!.) F10. 5G2.-(Aftcr Kocnig.) 

The metho1ls or operating are numerous. The essential feat ures of 
erery operation are, to trim the edges of the fissure in such shape that, 
when they ar:e approximated, the gap will be 
rinsed anrl no depression left in the vermilion 
border of the lip. 

Single Incomplete IIarelip-First Jietlwd. 
- Ha vi ng esti mated the extent of sul'fare re
quiretl to fill np the defici ency, with a long, 
sharp knife prick the integument of the lip at 
a, b, r, d, an<l e (Fig. 1563), as guides to the deep 
incision. Then the operator, standing in the 
position which best snits his convenience, seizes 

F1G. 5t'i:l.-(.\fkrl.inhnrt.) 

the lip between his thnmb and finger, so as to control hf'!'morrhage, and, 
while the opposite side is held by an assistant, transfixes it at a, ct1ts 
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from a to c, by smooth, short strokes of the knife, removes and reinserts 
the blade at d, and cuts into the angle at c. This manceul'l·e is repeated 

in the line a, b, e. \Yith a strong, blunt pair 
of scissors the soft tissues are freely lirted 
from the bone, until the edges of the wound 
can be approximated without any degree of 
tension. " 'hen the ala nasi is flattened this 
sbouid be loosened and brought into proper 
position as the sutures are inserted. If, as 
frequently occurs, one side is so much thicker 
than tbe other that clifliculty is experienced 
fa keeping the approximated edges on the 
same plane, a part of the nnder surface of the 

thicker side shonld be clipped off \\'itb the scissors. Silk sutures of 
moderate size should now be inserted, the needle passing entirely through 
the skin, muscular tissue, and mucous membrane of the parts to be ap
proximated. They should be close enough together to hold the edges of 
the wound in proper apposition. It is acldsahle to insert a trial suture 
quite near the ,-ermilion border on either side, and with this approxi
n1ate the edges of rhe wound, in order to he sure that the proper fullness 
of the free border of the lip has been secured. By dragging down the 
tip of the incised Ii p on either side with tenacula, and inserting a fine 
silk suture through the vermilion substance, the little notch, which fre
quently occurs after a single operation, may be pre1·ented. After this is 
done, rhe fo llowing method of supporting the cheeks, and p1·e1·enting 
either motion in the npper Ii p or tension n pon the sutures, I hare em
ployed in a large number of cases with great 
satisfaction. A strong silkworm-gut suture 
is prepared as follows : A small shot is 
clamped on one extremity: next to this a 
small lea(l button from a quarter to lrnlf an 
inch in diameter, ancl next to this a little 
cushion or pad eonsisting of fire or six layers 
of iodoformizecl gauze. The sutnre is now 
threaded on to a half-cnn·ed needle, whid1 
is carried from without inward through the 
tissues of the cheek about halhrny from the L 

corner of the mouth to the ala of the nose, 
a1111 a little external to the nose. Coming out 

Sin~le O-~l111pcd harelip. 

of the mouth, the needle is reinserted from the inside of the opposite 
cheek and comes out at a point correspornling to that at which it enterftl. 
Carn must now be taken to see that the suture is passed directly under 
the mucous membrane of the lip which has just been united. The needle 
is passed through a pad of iocloformized ganze, which is rnn clown upon 
the suture until it strikes the skin of the fare; over this a second lead 
button is carded, and upon this a shot is placed . An assistant, standing 
behind the patient, places his first two fingers on either side of the child's 
face and forcibly pushes the lips and cheeks toward the middle line, 
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fully relaxing and puckering the upper lip. The shot is now run down 
upon the loose end of the suture, aud when the requisite tension has been 
obtained, is clamped by forceps. In this way 
everything is made entirely immoYable. No 
dressing is applied . It is be tter to feed the 
patient for eight or ten days with a spoon 
or tluough a tube, which pre,-enrs anything 
coming in contact with the upper lip. The 
sutnres may be remoYed, as a rule, between 
the eighth and tenth day after the operation, 
aml \\"ith these the supporting silkworm-gut 
suture. It is very difficult to pre,·ent a slight 
notch from occurring in the vermilion border 
after any operation for harelip, and it is 
often necessary to 1·epeat the operation sev
eral times to get a good resnlt. It is my 
rnle to permit three or four months to 
elapse between these operations in order to determine the amount of 
correction which may be necessa ry. 

When the fissure is wider, the angles b ancl c should be made deeper, 
as shown in Fig. 5G+. " ' hen approximation is completed, c and b 
unite, while the points d and e project below the level of the normal lip. 
_\fl)' redundancy of ti ssue or °'-erlapping should be allowed to remain 
until all shrinkage has occurred, when the excess may be trimmed off 
at the level of•the lip. 

Second 11Ietlwcl-Operation of .11Ialgaigne.- \Vith a sharp bistoury 
pare the edges of the fi ssure, by cutting a strip on each side, from the 
apex down to about one eighth of an inch from the free border of the 

F10 . .'iii';. .\lkr ~lnli.;nignc.) :Fio.5G8.-(Alkrl11alga1gue.) 

lip. The strips are turned down as shown in Fig. 5G7, and, after the 
lip on each side is di ssec ted up from the bone, the edges are approxi
mated. ancl united (Fig . . i68). It is best to dispense with the pins. The 
Jirojectini:: portion is trei1ted as in the preceding operation. 

Tliird Jfrt71od-Operation of L angenbeck.-Upon one side of the 
fis,nre, '"at b (Fig .. i(\9), remove a narrow strip from the apex OLtt throngh 
the ,·ermilion horcler. On the opposite side, a, the incision extends only 
to within one eighth to one fourth of an inch of the free borcler. After 

31 
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the lip is freed from all attachments, the edges are approximated and 
fastened, as shown in Fig. 570. 

Fourth Me/lwd-Operation ef ll'ilaton.-:Make an incision pamllel 
with the upper half of the fissure, on either side, the incision archiug 

.Frn. 56!1.-(Aftcr Linhart, L:mp:<:nbcck.) FJO. 5iO.-( AftcrLiuhart.) 

over the apex, as shown in Fig. 571. "rhen completed and turned 
down, a diamond-shaped or elliptical opening is formed (Fig. 572). The 
pins should be introduced from near the lateral angles. 

U01nplete Single IIarelip - With Cleft of tlle Superior Maxilla .
In certain cases where the fissure is of great width, an<l extends through 
the floor of the nose, important modifications of the foregoing procedure 
are at times necessary. The operation is one of consi<lerable difficulty, 

F10. Gil.-( After Xi! latoo, Koenig.) Fio.572.- _\fterKocnig-.1 

not only as to the closure of the fissure, but on account of the flattening 
of the wing of the nose on the affected side. 

It is eviclent that the flattening of the ala nasi can not be o,·ercome 
unless the bony arch upon which the noHe is to rest is perferted, and 
this should be done before any operation upon the lip is undertaken. 
\Vhen the inter-maxillary bone is attached to and projects from one side 
of the alveolar arch, this may be turned back into position and fastened 
to the opposite superior maxilla. In doing this in ver,v young children. 
the method advised is to freshen the edges by remodng with the knife 
the mucous covering over the smfaces which are to he brought in con
tact. 'Vhen this is accomplished, a bole hould be drilled about bnlf an 
inch from the margin of the fissure iu the bones of the two sides, anrl 
through these a good-sized sih-er wire is passed. in such a way that when 
it is ultimately twisted and the ends cut off, the twist shall be on the ex-
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external surface of the aheolus and beneath the lip. If this preca11tion 
is not taken the tongue will be injmed on the stubs of wire. In ,·ery 
you ng infants the maxillary 
process niay be forced into 
position by pressure with one 
or both thumbs, an a ·sistant 
holding the child' s head firmly 
between his hands. \\'hen the 
bone will not yield it should 
be perfomtecl in a number of 
places with an awl. In this 
way it is made to bend or break 
without materially interfering 
with its source of nutrition. 
The line of perforation should 
be about one inch away from 
the edge of the fi ssure. If it 
will not yield to presslU'e with FiG. 

573·-~~~~\~1~i'~t1~t7t:)~10~it~1l'nJ·!.:~~~:c~1111:11 ~.1 vcolnr pro

the thumbs it should be seized 
with a strong bone sequestrum forceps and dolently forced into proper 
position and the wfre twisted. The operation on the soft parts should 
not be undertaken until the Lones are firmly united. About two months 
should elapse before the operation is done upon the lip. 'Yith the 
alveolar arch thus perfec ted , the deformity of the lip and nose is more 
perfectly corrected. 

When the inter-maxillary bone is entirely defici ent on one side, 
leaving a wide gap in front. as shown in Fig. 073, I ha"e suecessfully 

earriecl out the following pm
ced ure: 

Opera/ ion .-.\fter :rn mst he
sia is effected, a hole is drilled 
tlJl'ough the bone abon t one 
fourth of an inch from the edge 
of the fi ssure and large enough 
to permit the introd uction of 
a forge, soft s ih-er wire. The 
edges to be approximated are 
freshened with cutting forceps 
or knife, anrl about halfway 
back along the ah·eolar process 
of the .<ltort si<l e, between two 
t e~th (Fig. ii73), a s trong cut
tinp: forr0p~, l'hi sel , or scissors 
cl il'ides the upper jaw deeply 

~ncl freely at a right angle to the plane of the ah·eolns. Instead of 
mserting a le,·e1· to pry the piece forward, it is best to carry a very 
stroni: cord in the fissu re made b:v the cutting instrument, and pull on 
Ibis until the fracture is complete U:nd the anterior fragment is adrnnced. 
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\\"hen this is done, a fe\\' twists of the sih'er wire bind the freshened sur
faces together and hold the piece in its ad\'llnced position (Fig. 074). 

As the soft parts hare not been disturbed, 
the bone gets its nntrition from this source, 
although cut off posteriorly. At least eight 
weeks should elapse before the plastic work 
on the lip is undertaken. By this time the 
nutrition of the bone in its new position is 
ass med. 

The results I ha,·e obtained by this op
eration are far more satisfactory than by any 
other method with which I am acquainted. 

Double IIarelip.-The method of opera
tion for double harelip will depend upon 
the size and position of the middle piece, 
and the width and depth of the lateral fis
sures. The edges of the central tip must be 
trimmed and freshened. Tb.e length of the 

}"w~::~!;~~~:~:~~Tn~~n:il~t ;~~~~\.~!~~ ~~~~:~~It~: ~f(~~:· fi~6)f1~~! :~: ;:,~~Il~-i~: ~~~ 
pend upon the space to be cornred in. The 

margin from a to the root of the nose is not freshened, since it forms the 
floor of the nostril when the operation is completed . The condition of 
the parts when ready for the su tnres is shown in Fig. 577. The points b b 
meet in the median line of the lip, while a a are sewed to the central piece. 

Fm .. Yit>.-( .\ftcr K<Mli~.) Fw .. ii7.-(.\ ftcrKl'H.:nil!:. 

'Yhen the inter-maxillary process is centrally attached (Fig. 562) it 
can nsnally be forced back into good position. 

C'liei/opletsty- Upper Lip.- In adclirion to congenital deficiency of 
the lips, not infrequently as a result of accident or disease, or the re
moval of abnormal growths or cicatrices, the snrgeon is callerl upon to 
relieve the deformity and incom·enience re ulting from this loss of 
tissue. 

Tn the upper lip, when the loss of substance is not extensh·e, as in 
Fig. 578, the unsightly appearance may be remedie<l by making two in
cisions, c111Ted as represented by the lines ad, ad, from the side of each 
ala nasi downward and inward to the apex of the fissure. The soft tis
sues should be dissected up and brought into position by sutures applied 
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as in Fig. 579. IC after the dissection the tension is still so great t hat the 
parts do not come well into position, a horizontal incision shou ld be ma<le 
on either side, beginning near the root of the nose, and carried directly 
outward, or sligh tly outward, and do"·uward, as the shape of the fl ap 
may rPq11ire. \\' here there is greater loss of 8nhs tanre, B nrrnll's's 

F IG. JTO:. -( .\ftcr Hn,.,cr. ) Fih. :);'.). ·(.\ftcr Jfo,,,cr. ) 

method is advisable (Fig. 580). Mak e a horizontal incision on each side, 
commPncing in the angle of the mouth, and going entirely through the li p, 
ab, cd, aud unite these at k and f Dissect out the triang ul ar piecej a b, 
kcd. Make now two other horizontal incisions, which rnn in to the nasal 
cavity g 7i andf e, and dissect out two smaller triangles, fem and g 7t l. 
The proximal edges of the quadril ateral fl aps g 7i c cl and ef ab should 
now be fastened and freely lifted by dissection, and the sutmes in tro
duced. It "ill be observed that as the edges are apprnxima tecl, the lines 
d k, b j . 11i f, and l ll, will be united with ck, a j , 111 e, and lg. 

A thircl method, which is u seful in certain cases, is as folloll'S : After 
the disease is removed, a n incision, c a (Fig. 581), is carried from the 
alre of the nose upward and outward. The length of thi s cut and its 

v 
k 

}'rn.5~0.-(.\ ftcr Li nhu rt. ) F 10. S~ l.-1,\l'tt.!l' Liuhurt. l 

ouliquit)' clepencl upon the di stance to be filled bp tween the normnl line 
of the li p and the nose. A second incision, ab, is now canied deeply 
forward ancl outward , making a quadrilateral fl ap which hing-es at b d. 
and is cl isspr ted np, and the edges, ca, are bronp;h t in apposition and 
scnred to the metlian line . 
. Lmrrr Lip.-\Yhen the loss of tissue has left a cavity trianp;ular 
1Il shape, as in Pig. 582, tha t oue of the following methods may be 
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selected which in the judgment of the operator is best adapted to the 
case: 

1. A horizontal cut, a b (Fig. 583), 
is made outward from the angle of the 
lip, and a second one, b c, parallel with 
the freshened edge of the fissure. Both 

clD 
. 

, 

F10.5!12.-(.\ftcrSzy111nnow,,ky.J Fto. 563.-(.\ftcrLinhnrt.) 

flaps are now loosened and slid toward the median line, and united b)' 
sntlll'es. Along the free border of the new lip stitch the mucous mem
brane to the skin with fine silk sutures. The gap left on either side is 
also wholly or partially cl<ised by sutures or grafts. 

·:j) 
Fio. 6'14.--{.After ~zymnnowsky.) fm. 585.-(Aflcr Sz~·mnnow~ky.) 

2. If the fisslll'e is less extensive, make a horizontal incision from 
each angle of the mouth through the entire thickness of the lip for a 
sufficient distance (Fig. 58-1), a e, c d, dissect up the triangular flaps, am! 
adjust with sutures, as shown in Fig. 585. 

3. \Vhen the apex of the triaugulat· defect does not dip down too far 

LL) 

\;!) 
F10. 587.-{Aftcr Szymnnowsky.) 

from the teeth, the unilateral sliding operation of Blasius may be prac
ticed. From the apex of the angle, c (Fig. 586), make a deep cut, c e d, 
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downward antl outward over the side of the chin, in the main a con
tinuation of the line of the defect, b .f c. The flap, a c e d, is dissected 
up and sl id so that c is attached to b (Fig. 587). 

4. WhPn the defect extends in the shape of an isosceles triangle 
with the apex low down upon the chin, the method of Burrows (Fig. 
688) is applicable. Two triangular pieces, a.flt. b [/ k, are removed from 
the tissues just above thA angles of the month. The edges of the fissure 

Fm. {i'i ~.-(.\llN Linhart. ) Fm. 589.-(AftcrLinhnrt.) 

are freshened, the flaps, .fa d g b d, dissected loose, and the lines, a c. 
b c, approximated by sutures. 

5. When the defect is long and rectangular, as shown in Fig. 589, t!Je 
procedure of Von Bruns may be successfully employed. 'l'he diseased 
tissue being removed, the quaclrilateral flaps, a b c d (Fig. 589), are dis-

Frn.590.-( AftcrLinlinrt.) 1"10. 591.-( Aftcr Mnlgnig nc.) 

ected out and brought down, uniting c b in tbe median line and ab on 
either side of the linP a a. The defect left on both sides of the outer 
aspect of t]1p nppe1· lip may be wholly or in great part closed by sutures. 
The outer incision should not be carried far euongh back to wound the 
duct of Steno. 

G. Or the flaps may be turned from below, as advised by Sedillot 
(Fig. 591). 
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Clleeks.-\\nen the loss of substance is not extensh·e, the edge" may 
be dissected up to a limited extent, pared, and brought di1·ectly togcth,:,. 
by sutures. If this can noL be accomplished, incisions Hhaped aR shown 

Fw.592.-( .\ftcrHoscr. ) :Fw . .'.>!13.-t .\ftcr)lalgnignc.J 

in Fig. 592 (~Iii.tier's method), ab, a e, may be made, the flaps lifted, and 
brought together by sutures. The gaps left abo,·e and below may be 
also closed at once. 

Sliding a tlap from the neck is shown in Fig. 594, where the flap, 
b a cl, is brought up tu fill the oval space left by removal of the diseased 

tissue, u c a. The pedicle is divided as 
soon as union has occuned, and the stump 
returned. as in rliinoplasly. 

In contraction of the mouth the orifice 
may be enlarged by incisin,g the angles in 
a horizontal direction, finishing the opera
tion by stitching the skin and mucou' 
membrane together. Or an elastic liga
ture may be introducetl through the cheek 
at the required distance from the angle, 
brought out at the corner of the month, 
and tied. During the slow process of cut
ting through, the track of the wound be· 
comes covered with epithelia, and reunion 
is pre,·ented. 

In the selection of any of the plastic 
methods heretofore given, the surgeon must be guided by the require
ments of each case. It is a wise precaution to make a guarded pro~
nosis, for, no matter how successful from the surgical standpoint, the 
operations do not, in the majorit~' of instances, secure the expected im
pro\'emeut in the personal appearance of the patient. 



P.\J10 TID GLAXD AXD DlJCT. 54.) 

PAHOTID GLAXD AXD D t:CT. 

Salivary fi stula may be confined to the main pa roticl duct in an> 
part of its course, or to the primary ducts within the substance of th.e 
gland. 

It may result from a wound or any infiamma tory and necroti c process 
due to obstruction from salirnry calculi or other disease of the parotid 
and buccal regions. Exploration of the duct with a delicate blun t probe 
is accomplished thus : Find the outlet at the pa pilla on the mucous 
mernbmne of the buccal cavity near the junction of the second bicuspid 
and first molar tee th of the upper jaw. Introduce the probe, carrying i t 
at first slightly outward. " Then it is arrested by the na tural cnrrn of 
the duct, pull the co rner of the mouth and the cheek direc tl y out,Yard, 
thus straightening the tube. 'l'he general direction is baclrn·a rd, toward 
the anditon· meatus. 

The diagnosis of salirnry fistula or of obstructed d net may be deter· 
mined as follows : By means of absorbent cotton or lin t remo,·e a ll 
moisture from the mucous surface where the papilla is situa ted, and place 
some sapid or acid su bstance on the tongue. If there is no obstruction, 
the fl ow of aliva is immediately perceh ed. In case of fi s tula the secre
tion will fl ow out through it. Calculi of Steno's dn rt, or or any of the 
sali vary ducts, should be remo,·ed by dilata ti on, if this is pos, ible, and 
if not, by incision. The p rominent feature or Rtone is swelling of the 
cheek from retention of sali rn. I remoYed three small concret ions from 
the duct of Steno in a child of eigh t years. 'l'he fa ce was immensely 
swoUen, and an opera tion for lymphangiec tasis had been under tak en. 
The cure was comp lete after the remo,·al of the calculi. 

In the treatment of alivary fi stula the objec t aimed a t is to stop the 
flow of sali va on the outsicle and turn it into the mouth. .I.rm a i;robe 
with a sil k seton and carry it through the fi stul a in to the bnccal ca,·ity, 
bring the thread out through the month, and tie the two ends together. 
In about ten clays the fl ow into the month will be fully established, 
when the seton shonlcl he remo,·ecl and the outer opening closed by a 
compress until cicatriza tion occurs. It ma)', at times, be necessary to 
freshen the edges and bring them together with a su ture. 

Riberi operated successfull y by cutting through the integumen t 
down upon the d uct behind the opening, passing a ligature around it, 
and carr)·ing this and tL e encl of the duct in to the burral caYit)·, "·here 
it was left open. The wound in the integumen t was immedi a tely su
tured . 

In a rase recentl y treated by the author, the following meth od was 
success ful in restoring the fl ow of salirn into the month : A boy twelve 
years old had sca rlatina a t seven, which was followed by obstruct ion of 
the left duct of Steno. A fi tulon s opening occurred spontaneously be
hind the ea r. Cutting cl own through the cheek in the anatomical line of 
the <l nc t, thi s was discm·ered to be obli ternted for the last half inch of 
~ ts course. It was cliddecl jnst posterior to the li mit of occl usion, ancl an 
lllcision opposite this poin t made directl y th rough into the bnccal cadty. 
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Two fine silk threads were inserted in the wall of the duct at the end 
aud these sutures were stitched to the mucous membrane of the cheek a; 
the edges of the incision just made. The wound in the integument of 
the face was closed, excepting the anterior angle, where a small rubber 
tube was inserted. This tllbe projected into tbe cavity of tbe mouth by 
the side of the new opening for the duct. This was done to form a fis. 
tula in case the wound in the mucous membrane should close and ob. 
stmct the duct. A compress was placed and worn on the fistulous open
ing behind the ear. The tube was removed iu Jive weeks, and the exter
nal outlet closed by silk sutures. At this time, also, the old fistulous 
opening was closed. The saliva up to this time flowed about equally out 
of the hole behind the ear and the opening in front. After this it came 
only through the encl of the duct in the mouth. 

Fistula of the primary ducts within the substance of t!Je gland may 
require the forced atrophy or ablation of this organ. An effort at 
occlusion sboulcl be made by direct pressure upon the abnormal opening, 
or by careful dissection in the line of the fistula, when this can be safely 
done. \\'hen, however, the fistulous tract is deeply situated, it will be 
found almost impossible to effect a cure without serious risk of interfer
ing with the integrity of the seventh nerve, the motor filaments of which 
are in intimate relation with this gland. Remo,·al of the parotid gland, 
for any cause, becomes a serious operation, since it necessarily implies 
parnlysis, more or less complete, of the muscles of the face; when it is en
tertained, the patient should be thoroughly acquainted with the prospect 
of paralysis which will follow. In non-malignant cases the greatest care 
shoulcl be exercised in avoiding division of the filaments of the facial 
nerve. Even in the arrest of hremorrhage, as the operation proceeds, the 
application of the forceps should be carefully made, so that the branches 
of the nerve may not be injured or included in the ligature. When the 
seat of malignant disease, a thorough ablation is essential, and the nerve 
is necessarily •acrificed. 

'l'amors of tlle Parotid.-Abo11t 30 per cent of all neoplasms of this 
organ are enchondromata, 25 carcinomata, while the remaining 45 per 
cent are abont equally divided between sarcoma ta, tibromata, myxomata, 
and cystomata. Enrhondroma, carcinoma. and fibroma occasionally are 
found developing at the same time iu this orp:an. Simple hypertrophy 
is rare, although hyperplasia of the glaud tissue occurs in a varying de
gree in the progress of most of thP neoplasms which attack this organ. 

Tumor of the parotic1 is rare prior to the thirtieth year of life, being 
met with chiefly between the thirtieth and fiftieth years. As to the 
period when the ,·arious forms appear, it may be saicl that carcinoma 
orcnrs generally after the fiftieth year, whi le enchonclroma, sarcoma, 
myxoma, and libroma develop in the earlier decades. Sarcoma is apt to 
develop in chilclhoocl or early adult life. 

Dia.qnosi.o.-All forms of tumor of the parotid, as a rule, develop 
slowly. Tn the earlier stages of their del'elopment they are movable 
within the limited area of mobility of the gland. This is true of both 
the benign and malignant gro-.vtbs. Later, even the benign neoplasms 
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may become fastened between the temporal bone ancl fasc ia ancl the 
ramus of the jaw, but not to the ornrlying integu ment. The malignant 
growths are more rapid in cle,:elop".'en t, ancl earlier in their h istory are 
bound clown to the snrrouncl mg tissues, may become ad herent to the 
integument, ancl produce g rea t pain ancl clistnrbance by reason of 
pressure upon the ner res ancl rnssels with \\"hich the gla nd is in close 
relation. 

The cartilage tumors are noclular, hard, and slightl y elasti c to direct 
presstue. Cancer is also nodular a t times, but not so hard as enchon
droma. Can cer comes, as a rule, after the fort y-fifth to fifti eth year, 
and the other neoplasms before this period. The ly mpha ti c glands are 
involved in cancer, and rarely enlarged in a ny other form of neoplasm. 
Sarcoma occurs eal"iiest of all. Cys ts are elastic, may present flu ctua
tion, while the exact character of this variety may be determined by 
exploration with the aspirator. If of great impor tance iu determining 
the plan of treatment to be pursued, a sec tion of the diseased organ 
sufficiently la rge for microscopic examina tion should be remo,·ecl ; in 
this way a posithe diagnosis is assured. 

Removal of the pa roticl gland is a difficult operation. In many cases 
of tumor of this organ in which the neoplasm is cleYelopecl at the expense 
of the under portion of the gland, the internal j ngular Yein , intern al ca
rotid artery, aucl the important nerYes ancl ganglia situa ted h ere become 
so in,·olvecl tha t comple te extirpation is impossible during life. This 
condition \\"as found to exist in a case in which I removed all of the organ 
anterior to the deep vessels. Ha,·ing at firs t tiecl the external carotid ar
tery, th e dissec tion was comparatively bloodl ess. " ' hen the tumor is of 
small size, i t may be entirely removed. Section of the Yarious divisions 
of the facial nerve or of the main trunk is almost inev itable. In a patient 
in whom both paroticls were remoYecl by the a nthor for forge ca rci nomata, 
with an interval of about six week s, both external carotids were ti ed. 
The facial paralysis was at first comple te. bu t after two yea rs there was 
marked improYemeut in motion of the face museles. 

Operation.-l\Iake a crncial incision o,·er the mass, the perpenclicul ar 
rut being in the line of the external carotid artery. Turn the fl aps 
back from the anterior aspect of the tumor, ancl approach its deeper 
portions fro m below in the line of the Yessels. As soon as the external 
carotid can be exposed, it should be secured with a ca tgut liga ture. A ll 
bleeding should be arres ted as the opera tion proceeds. In lif ting the 
under surfa ce of the tumor from its bed, the opera tor should k eep close 
to the mass, using a clnll instrnment fo r fear of \\"011nding the internal 
jugulat· ,·ein ancl other importa nt vessels or nerves. The blunt scissors 
rnl"l·ecl on the fla t, th e handle of the scalpel, or the thumb ancl finger 
nail may be utilized fo r this purpose. The facial nen •e ancl i ts branches 
which rnn through the neoplasm shoultl be saYecl, if possible. As before 
stated, if the tumor is extensive, this is scarcely possible on account of 
the great leng th of time it wo uld req uire. If, in the cou rse of the opera
tion, it is cl iscoverecl that the neoplasm clips clown beneath the jaw ancl 
styloid process, ancl surrounds the rnssels ancl ner rns, its complete ex-
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tirpation is impossible. As much of the mass as cau be lifted shoukl 
now be transfixed uear the middle with a double ~lastic ligature, tiffi, 
and the part external to the ligature cut away. 

The prognosis in cancer and sarcoma of the paroticl is al wars grare, 
even after remoral. The probabilities of recurrence, and the certain
ty of facial paralysis should be fully explained before operation. In he
nign tumors which show a tendency to increase, operation should be ad
vised. It is always important to attempt the remoYal of the neoplasm 
early in its history. 

p AIWTITIS-'' l\1 UMPS." 

Inflammation of the parotid gland occurs chiefly in children, but is 
occasionally met with in adults. In males it is, at times, accompanied 
by orchitis, and in females the mammary glands and ovaries are affected. 
The symptoms are pain and swelling of the gland, difficult deglutitiou, 
and slight febrile movement. The prognosis is farnmble. tbe disease 
yielding to warm applications, quiet, and the jnclicions employment of 
laxatives. In rare instances atrophy of the testicle has been known to 
follow the inflammation of this organ, occurring as a complication of 
''nium,ps." 

Abscess of this organ may occur as a complication of the ernpti1·e or 
continued fevers. Under these last conditions the prognosis is always 
grave. The presence of pus is rncognized by the intense character of 
the pain experienced, the febrile movement, the doughy condition of the 
skin ancl areolar tissue in front of the organ, and by aspiration. The 
abscess shoulcl be evacuated by aspiration, puncture, or incision. 

Sum1A:x1LLAHY GLAND. 

This organ may become infl,inJed and suppurate, or be the seat of 
neoplasms. Its remornl is a simple procedure, and may be accomplished 
by a crescentic incision commencing at the angle of the jaw, clipping 
three quarters of an inch toward the hyoid bone, ancl ending one and a 
half inch in front of the angle at the lower border of the jaw. The flap 
of skin should be raised with the platysma muscle as far as the ja\1-, and 
the deep cervical fascia didcled. The f(land rests beneath and internal to 
the bone ancl upon the mylo-hyoid and h)·o-1:dos'11' muscles. The sub
maxillary branch of the facial artery may be divided. 

T1rn J.1ws. 

S11perior .ilia:rilla.-Periostitis. ostitis, ancl abscess of the upper jaw 
may be caused by infection through a cal'ions tooth, or in the upper jaw 
from the antr11111, 01· pathological changes within the bone proper. Osti
tis of the maxilla is more apt to occur in children, ancl especially in those 
of a strnmous diathesis. Phosphorus poisoning and the syphilitic dys
crasia lead also to inflammation anc1 caries of this bone. 

Tbe symptoms of ostitis and abscess here do not differ from those 
already given in the general chapter on hone diseases. Pain is. perhaps, 
more acute in ostitis "ithin the clistribntion of the trifacial nerre. It is 
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elicited by direct pressnre, and, when the proce. s is associated with a 
carions tooth or its roots, the exact location may be determined by 
striking the tooth sharply with a metallic substance. 

The trealmuit is to reliern the tension by puncture or incision, or by 
extraction of one or more teeth in case they are connected with the dis
ea•ecl surface . The remornl of dead bone is demanded. "'hen ex
foliation has occurred, the operation is much simplified. If free dmin
a!(e is secured by early incision, the arrest of the spr~acl of the disease 
is practically insured. Chronic alteolar abscess is often cured by ex
traction of an offending tooth. ' Vhen this fails, the diseased surface 
should be exposed by incision, and a thorough removal accomplished. 
When possible, all seqnesrra should be remO\-ed from within the oral 
carity in order to avoid a scar upon the face . 

Syphilitic ostitis, and that Yariety which occurs from absorption of 
the fnmes of phosphm·u", require specific constitutional treatment as well 
as opemtirn intel'ference . 

• \hscess of the autrum of Highmore may occur as the resnlt of an 
inflammatory process in the mucous membrane lining this cadty, by ex
tension of an infectil-e inflammation from the nose, or in connection 
with ostitis of the upper ja11-, or from the presence of foreign bodies 
or neoplasms within its cadty. The chief symptom is pain, refened 
ro the region of the antrnm. The febrile movement of acute abscess 
is usually present. The pns may force its way thl'Ough the opening into 
the mentns, or cause necrosis in the bone and discharge ill any direction. 

Treat111e11t.-F!'Pe drainage must be establishecl in al l rases. This 
can he accomplished in two ways: First, an cl preferably, by ma k ing an 
opening direetly into the anh·um from beneath the cheek and just abo"e 
the roots of the first molnr tooth. For temporary c1rainage in the sup
purnting antt'llm, this opening will suffice. It may be enlarged by biting 
away a portion o[ the wall of the antt'llm around the hole made by the 
dl'ill. It is important to explore the cadty with the probP or finger in 
order to determine the presence of deacl bone or any tumor or other 
offending substanre. Dminage must be maintained until the discharge 
of pus has ceased. In a case which came under my olwerrntion l 
found a supernumerary tooth which was lying loose in the antrum. The 
old nwthod of drainage was to extract the anterior molar tooth and 
break throul!h directly into the antrum; but, on account of the annoy. 
anre from the ens~' entrance of food through this opening, it 1Yill be 
better to employ the higher drainage . 

. \mong the many other diseases to 11·hich the antrum is subject are 
m~·xonrn, fibroma, papillomn, snrcomn, :ind carcinoma. The differen
tiation of these growths is extremely difficult. The small electric arc 
li.~ht introducetl in the pharynx, nose. or mouth will illuminate the an
trmn and aid in diagnosis. "'hen doubt exists as to the drnracter of 
the neopla,m. an exploratory operation for the pnrpose of positive diag
no.,is ;honlcl he made. 

Opt mt ion for Relllol'((l of a Tumor from tlie Antru m of Ilir1'1 more.
For the remornl of small neoplasms of the antrnm, the method alread)-
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gh·en of inri~ion underneath the lip and cheek and abo,·e the roots of the 
molar tooth will be found sufficient as adrised an,1 practiced by Prof. 
Robert C. llfylPs. For larger groll'ths, the following simple method I hare 
found extreme]~' satisfactory, and ha\'e remo,·ed through this incision tu
mors i>ntirely filling the cadty of the ant rum of Highmore, and projecting 
into the nose and pharynx. ,\.. horizontal incision is made about one 
fourth of an inrh below aml parallel with the inferior orbital margin. 
and extending from the outer angle of the orbit to near the canthus of 
the eye. A second incision joins the inner extremity of this cut at a 
right angle, and clfrides all the tissues clown to the bone, extending to 
the level of the wing of the nose. The filaments of distribution of the 
fifth nen·e are divided and all the tissues are lifted with the periostenm. 
The anterior wall of the antrnm is broken through by a small chisel, and 
the opening enlarged with the rongeur until the entire anterior wall is 
removed piece by piece. The antmm is now exposed. the tumor re
moved, and the ha)rnorrhage arrested by a packing with iodoform gauze, 
which is then remo,·ed and the wound dosed, leaving a little catgut 
twist for drainage at the anterior inferior angle, when tltis is deemed 
necessary. The Joss of the anterior wall of the antrnrn produces very 
little deformity. 

"'hen a 11aso-pharyngeal tumor of large size has cle,·eloped into the 
antrurn and is pressing into the spheno-maxillary fissure, producing 
bulging of the eye, and into the zygomatic and pterygo-maxillary fossa, 
the following operation, which \\·as first pedormetl by the writer in 1894, 
may be employee! : In the patient upon whom it was first done the 
tumor was a large rnActilar fibl'Oma which spru11g from the base of the 
pterygoid process of the sphenoid bone, filled the nnso-pharynx, and 
had broken throngh the posterior wall of the antrnrn. It projected up
ward into the sphenoid fissure and zygomatic and pterygo-maxillary 
fossre. The eye was pushed well on t of the socket aml toward the nose, 
and the cheek and tempornl region "·ere greatly swollen. The patient 
was a young man, nineteen years of age, and in bad condition from fre
quent hremorrhages from the tumor, Joss of appetite, and sleeplessnes•. 

An incision w·as made beginning along the temporal arch two inches 
back of the outer angle of the orbit, following the temporal arch to the 
edge of the orbital cadty, along the frontal process of the rnalar bone, 
cnr\'ing parallel with and one eighth of an inch from the orbital mar
gin, until the point of the knife reached half an inch to the inner side 
of the infra-orbital foramen; then downward to the Je,·el of the ala 
nasi and outwar<l through the cheek nntil the point of the knife 11earec1 
the opening of Steno's dnct (Pig. 59.5). This incision was down to the 
bone from the point of heizinning to tlw lower part of the superior max
illa, where the antrum of Ilighmore rests upon the ah-eolar process of 
the upper maxilla opposite the first molar tooth. Ilmmorrhage ll'US care
fully stopped throughout the entire incision hy pressure and by ligating 
with catgut the larger \'essels which were did<lerl, but the soft tissues 
were in no wa)' dissected up from the hone, exrept \YhPn it became neces
sary to enter the orbital cadty in its outer half, where the tissues were 
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carefully lifted from the bone and t he eye displaced towa rd the median 
line (taking ral'e not to press upon or injure this orga n 1, until the an tei·ior 
commissure of the spheno-maxillary fi ssure ca me in to Yiew. I then 
passed in this n keyhole saw with the teeth tumed upward, and sawed 
through the junction of the ma.Jar with the frontal hone. The saw was 
then tnrned over with the 
teeth directed d ownwarcl, ancl 
beginning at the same point I 
mpidl y rut through the floor 
of the orbital t n\'ity, tra.,·ers
ing the infra-or bital foram en 
until l hat! sawed th1·ough the 
antl'llm of Highmore a t the 
le,·el of the alveolar process of 
the lower maxilla. A hook 
was then placed in the outer 
angle of tbe orbit, and a 
quick, sharp jerk fractured 
tbe zygoma tic process of the 
temporal hone, displacing the 
side of the face, completely 
exposing the antrum of High
more, th e zygomatic fossa, 
and the pterygoicl and spheno
maxi llary fi ssures. The hrom
orrhage was serere, but 
was controlled by packing 
sponges in to the wound and 
rnaldng firm compression. So 
sndden was the h~morrhnge 
that the pulse jumped from 
85 to H O, ancl the pa tient, who 
was before the opemtion in a condition of ex treme exhaustion, seemed 
about to expire in collapse. As a precautionary measure I had inserted 
into the median ce phalic ,-ein a pipette for injecting hot snit soluti on, 
and had e\'erythiug in position for immedi a te use. A t thi s junctu re 
the faucet was tnrll ecl on, ancl one pint of the sa line solut ion, already 
prepared ancl kept so hot tha t the lrnncl could srarrcly he borne in it 
with eomfort (tempemt1ue 110° to 120° F. ), allowed to nm into the ,-ein. 
Undrr the pressure of this solution the hear t ralli ed ancl ca me dow n 
to ei,ghty-fin .. bents to the minute. The tum or was aga in Pxpo~ed, and 
with a pel'i osteal elevator Jiftecl ou t of the antn11u of Highmore, and 
from its a ttaehments to the pter)-goicl process of the sphenoid bone. 
Ry opening the pa ti ent 's month, wh ich depressed th e coronoid process 
or the inferi or ma xill a, the pterygo-max ill a r,\' fi ssure and the zygo
mntir fossa we1·e well exposed. The whole antrnm was parked with 
a long wir·k of iodoform µ-nuze, "-hich was a llowed to project at the 
nntr rior inf<•ri or angle of the wound, from whirh it was drawn on the 
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third clay nfter the operation. The bone, which hnd been temporarih
displacecl with the soft parts adherent, was then brought back into posi
tion and held there by stitching the soft parts along the line of incision. 
A bandage and compress were applied in order to maintain approxinrn
tion. No sutures were inserted in tbe bones. The patient made an un
interrupted reco,·ery. He is now, three years after the operation, entire
ly well. The bones have all nnitecl in their normal position; he has 
perfect use of the eye, and, although the filaments of the facial nel'\'e 
were divided, he still has motion of the orbicularis palpebrarum muscle. 
Disfigurement from the scar is insignificant. 

Besides the novelty of this proceclure, there are three points which 
are important. First of all, the character of the anmsthesia, morphine 
being almost entirely relied upon. The amount of chloroform taken was 
on ly two clrachms in one hour and forty minutes of narcosis. I have 
clone a number of major operations with this combination of morphine 
and chloroform, or morphine and ether, in operations about the respira
tory tract; and in one instance, in removal of the larynx, I used noth
ing but morphine and obtained complete narcosis and anresthesia, the 
operation lasting an hour and thirty-two minutes, the patient remain
ing pel'fectly quiescent during the operation, suffering no shock and 
with no memory of pain. 

The second important point is the valne of transfusion with a salt 
solution, to prevent collapse and shock under great and sudden loss of 
blood. Durinl( this operation, fi,-e pints in all were allowed to run into 
the \'eins, and the blood became so thin that practically salt water ran 
out of the vessels in the line of the incision, showing the reel corpus
cles ll'ere almost exhausted, ancl yet we \\'ere able to make the patient's 
pulse drop from 130 and 140 (the rapid pulse of collapse) to SO or 90 
beats per minnte, full and strong. 

Finally. the persistence of motion in the orbicular muscle of the lids 
after dh'ision of the branches of the·se,·enth ner\'e. 

The orbicular portion of the muscle is supplied solely by the facial 
nen·e. This portion, howe.-er, is not necessary to the act of closing the 
eye. In fact, the palpehral portion is quite distinct from the orbicular, 
and its action is habitually involuntary. It recei,·es nerve impulse from 
the sympathetic plexus around the ca,·emous sinus. In aclclition to the 
nerve fibers from the se,·enth, the upper licl may and does get motor 
impulse thus: The ophthalmic or first division of the fifth receives fibers 
from the fourth and third, and frequently from the sixth, prior to its 
didsion into nasal, frontal, and lachrymal. Some or all of these motor 
tillers may go \\'ith the lachrymal branch of the ophthalmic. After the 
lachrymal supplies the tear gland, it sends fibers to the upper lid 
(Gra~· ). 

The lachrymal not infrequently arises by two filament , one from the 
ophthalmic and one from the sixth nen·e. Thus the upper lid would get 
motor impulse from the abdncens (sixth). 

If the ophthalmic has receh·ed motor fibers from the fourth. third, 
and sixth, as already stated, the supra-orbital branch of the frontal nerve 



RE)!O\'AL OF 'rIIE UPPER JAW. 553 

which goes partly to the upper lid would carry motor influence, and 
from this same (frontal) nerve the lower lid could be supplied through 
the infra-trochlea1'. 

0PEBATION FOll RE~lOVAL OF TllE UPPER JAW. 

A quarter of an inch below the inner can thus of the eye commence an 
incision and carry it downward along the naso-maxillary groove, curving 
in the contom of the ala nasi, then horizontally beneath the ala to the 
median line of the lip, where it turns directly downward, dividing the 
lip in the median fissure. From the point of beginning carry a second 
incision one fourth of an inch below and pa.rallel with the inferior mar
gin of the orbit out to the prominence of the malar bone (Fig. 596). 
Dissect up the soft tissues of the cheek, and turn the fla.p downward 
ancl outward. If the disease is so extensive tha.t the incision does not 
expose the parts sufliciently, a horizontal cut may be made outward from 
the angle of the month . This is rarely necessary. 

The bone may be divided by the saw inserted in the spheno-maxil
lary fissure, cutting through the nasal process with a rhisel. Extract 
an incisor tooth, and with a chisel or bone-cutting forceps divide the 
alveolus and the palate process by inserting one blade in the nose a.nd 
the other in the mouth. These sections being accomplished, avulsion 
is made by means of elevator and forceps. The operation is completed 
by the closure of the wounds with fine silk sutures. If, in section of 
the palate, the Paquelin cautery is used, hrem
orrhage will be Jess annoying. 

Preliminary tracheotomy a.nd plugging the 
pharynx and larynx with sponges in order to 
prevent hremorrhage into the trachea is never 
required. 

If the patient be placed well upon the side 
and the neck twisted o>er so that the mouth is 
dependent, the blood will gravitate easily out 
of the month, and thus dispense with the neces
sity for a trachea tube. This position should 
be employed in all cases of operation upon the 
month where hc:emorrhnge is serious. 

Por simple osteoma, or for necrosis of the 
upper jaw, this bone may be removed without 
inci::;ion in the cheek. I removed the left sn- F1 0. MHi.-(.\tlu r n o,..cr. J 

perior maxilla, except the orbital plate entirely 
from within the mouth. In necrosis, "-hen the subperiosteal operation 
is permissible, the procedme is devoid of great difficulty. 

lreurectomy. - Exsection of a portion of the second division of the 
fifth nerve may be made at three points-at its exit from the infra-
01·bital canal, within the canal, or at the Ioramen rotundum. As the 
lesion which canses neuralgia of the fifth nerve is usnally central. the 
operntion now generally recommended is remornl of the µ:a ng lion of 
Gasser. An incision about one inch long, parallel with and half an inch 

38 
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below the lower margin of the orbital cadty, will expose the point of 
exit of the second division. "rhen this a lone is involved it is proper to 
resect this branch, in the hope of avoiding the more formidable pro
cedure. The center of this cut should be over the infra-orbital foramen 
which is just halfway between the outer and inner angle of the orbit'. 
The nerve may be exsected here or destroyed by twisting the central 
encl. It may be reached at a point considerably behind this by remo1·
ing with the small chisel a circle of bone immediately around the fora
men of exit, and following the nerve along the floor of the orbit. The 
nerve runs directly backward, and may be followed by breaking off the 
lower shell of the canal as far back as the posterior wall of the antmm, 
whern it should be twisted and thus destroyed to or beyond the fora
rnen rotundmn. 

l1'TRACHA1'L1L NEL'RECTOMY A:ND REMO\' AL m' THE GAssERLIN 

G-AXGLIOX. 

In a large proportion of cases of tri facial neuralgia the procedures 
which attack the peripheral distrihu tion of that nerve do not effect a 
radical cure. Nothing short of intracranial section and extirpation of 
the ganglion of Gasser will insure permanent relief. According to Prof. 
Tiffany, of Baltimore, the credit of first doing this operation rests with 
Rose, of London, after whom may be mentioned Nornro, Horsley, 
Andrews, Krauser, and others. In 1892, Dr. Frank IIartley,~ of New 

York, made public a method whicl1 he 
was able to demonstrate successfully in 
practice. It is as follows: 

'fhe side of the head being thor
oughly shaved ancl cleansed, a horse
shoe-shaped incision is made (Fig. 597). 
The extremities of the incision rest on 
a line drawn from the external angular 
process of the frontal bone and the 
tragns of the ear, the highest point of 
this incision reaching the supra-tem
poral ridge, the diameter of thP circle 
being about three inches. The incision 
is carried clown to the periosteum of 
the skull in all portions except 0ne iucb 
above the zygorna. The divided soft 

~-~''"' tissttes are retracted, and with a small 
Fro. 5!)7.-(.\ftcr llartlcy.) CUl'VeCl chisel a gr00\1e is ('llt in the bone 

corresponding to the divided perios
teum and extending only to tlie vitreous plate, except at the highest point 
of the rounded portion, where the entire thickness of the skull is removed 
sufficiently to admit the point of an elevator. A periosteal elevator is 
here inserted and used as a lever to break the bone on a line between the 

* "New York Medical Journal," ;\forch 10, 1892. 
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"corks'' of the horseshoe incision. In this way a " trap-door" flap, con
sisting of skin, muscle, periosteum, and hone, is tnrned down, exposing 
the clurn mater ove1· a drcular area three inches in extent. A catgut liga
ture is now thrown arouncl the middle meningeal artery, the dura care
fully lifted from the bone, and the floor of the middle fossa of the skull 
exposecl. Broad retractors are used to lift the dura \\"ith the brain, in 
order to Pxpose the round and oval foramina. Any hremon·hage which 
ocmrs can be stoppecl by pressure with sponges. The second and third 
dirisions of the ti fth nerve should now be isolated at their respective 
foraminn, ancl by slight pressure the durn mater can be stripped from 
the nerve to beyond the ganglion of Ga ser. "'ith a tenotomy knife the 
nerre should be cut at the foramina, and that portion between these 
points ancl a point on the central side of the Gasserian ganglion excised. 
Care should be taken not to injure the third, fourth, and sixth nerves, 
which are in close proximity. A goocl-sized catgut t\\"ist drainage is 
put in ancl allowed to come out at the lower angle of the wound. The 
trap-door flap of bone, mnscle, and periosteum is now placed in position 
arnl stitched with catgut sutures. Hartley has nsed the same method in 
explol"ing the posterior fossa, in a case of suppurating meningitis fol
lowing otitis media. 

It is not now considerecl necessary to restore the bone, but to cut 
it away in bits to an extent sufficient to ghe all room required for the 
operation. An obsel'vation of Tiffany is of great prnrtical rnlne. He 
noticed that, when first opening the cranium, the brain entirely filled the 
cavity, ancl the c1ura appeared tense, clue to the presence of cerebro
spinal fluid . He punctured the dul'a ancl evacuated the ftuic1, "nfter 
which the brain fell quite away from the field of operation and the clnra 
mater restecl, wriuklec1, on the surface of the brain, as a sheet loosely 
thrown over a bed." In removing the nerve, he begins with the second ' 
division. Separating the dura from it, he pas es a ligature around it 
with a long anenrism needle with a short curve, then strips back the dura 
to reach the third division and the ganglion. A similar ligature is 
passed around the thit·d division. "'ith gentle traction upon the liga
ture, with a long, sharp cnrette he separates the netTes and takes away 
the adjacent portion of the ganglion, dividing the nerrns at the round 
aud oral foramina last. In none of his cases has there been injury to the 
lilird cranial nerve, and all recovered. ln one case, fourteen months 
after the operation, the anrosthesia was disappearing. The sense of taste 
was preset"vec1 after division of the second and third nerves. Sensations 
of heat and cold were appreciable after division of these nerves of ordi
nary sensation. lie suggests the nse of the electrode to recognize and 
avoid section of the motor branch of the third division of the fifth nerve. 

THE Low:ER JAW. 

li(fec·lious ostitis of the infe1for maxilla is of frequent occurrence. 
Ya1io11s form of fibroma, fibro-myxoma, encysted fibroma, enchon

droma, and, in rare instances, angioma, have been obse-n'ed in this bone, 
but of new formations sarcoma is most freqLient. Cystic formations 
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resulting from failure of normal development of the teeth are not un
common. 

Ostitis occurs most frequently in children. It is usnally secondary 
to disease of the teeth, aud in very rare instances is raused by inhalation 
of the fumes of phosphorus. \Vhile this process may be located at any 
portion of the jaw, the neighborhood of the angle seems to he most fre
quently a[ected. 

The symptoms are pain, followed by swelling of the jaw and con
tiguous soft tissue, ending in abscess, which, if left alone, eventually 
opens and discharges. 

'l 1reatment.-As soon as the character of the disease is evident, an 
incision or puncture should be macle through the overlying tissues and 
periosteum, in order to give free exit to pus and loose particles of bone. 
The operation for remornl of the dead bone may be delayed for sm·eral 
weeks until exfoliation has taken place. Diligent effort should be made 
to reach the diseased bone from within the mouth, and this can be done 
in a large proportion of cases. \Vith the patient well over on the side 
the blood will flow out and not interfere with the larynx. Incision, 
when necessary, should always be made below the line of the jaw if this 
is feasible, so that the resulting scar will be less apparent. Usually 
by following the t.-ack of the abscess it will lead directly to the dead 
bone surrounded by an involucrum. This often requires to be chiseled 
or forced open to allow the extraction of the sequestrwn, which may be 
readily removed with ordinary bone- or dressing-forceps. The cavity 
should be well scraped with a Volkmann's spoon, a drainage tube left 

in, and the edges of the wonnd adjusted with 
silk surnres. The defol'mity due to the rich de· 
posit of callus disappears 'with the absorption 
of this material. 'iV hen all or any portion of 
the entire thickness of the jaw requires remoral 
for ostitis, the subperiosteal operation is im
perative, since by this means alone is it possi
ble to have a reproduction of the bone. 'fhe 
method of procedure, when the bone is the seat 
of a neoplasm, de1wnds upon the character of 
the ne11· formation. If there is any doubt as to 
the benign chararter of tbe tumor, a piere 
should be removed ancl examined microscopic
ally before operation. 

In sarcoma, cancer, arnl enrhondroma of the 
jaw, the subperiosteal operation can not be 
performed, since the sound tissues mirnt be in· 

eluded in the ablation, in order to secure immunity from recurrence. 
End1onclroma, though not intrinsically malignant, tends to recur if 
not freely excised. 

Oper~tion.-'Yhen it is safe and possible, the diseased portion of the 
lower jaw shoulcl be removed without breaking the continuity of the 
bone. If a portion of the entire thickness of the organ is !'emored, the 
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tendency to displacement is inward, thereby interfering with mastication. 
The entire thickness o[ the jaw should be include<l in exsection for ma
lignant neoplasm. 

Resection o[ the lower jaw may be 
accomplis!Jetl from within the bnccal cav
ity, as tlone by .J. Marion Sims in 1845 
("American Journal of the Medical Sci
em·es," October, 1847). 

Dr. SimswritPs: '·Thereareseveralcon
siderations to recomml'ncl this operation in 
preference to the usual one with its ex
tt•nsire incisions: (1) There is no external 
mutilation; (2) as the thircl branch of the 
fifth pair of ne1Tes was di\"i(lecl at the out
set or the operation, its subsequent stages 
were comparatively free from pain ; (3) as 
no important blood vessels are cut, uo liga
tures are required; (4) there is no trouble 
with the after-treatment; (5) it is just as 
easy of performance as the oltl operation." 

I ha'"'' in women twice performed the 
operation of dividing the inferior maxilla in 
the middle line at the chin with the wire 
•mw, aml disarticulating at the temporo-maxillary joint without external 
incision. These are the only two operations of this character on record 
within my knowledge. In one case the clisease wns osteo-myelitis, and 
the 01wration was practically subperiosteal. II::cmorrhage was insignifi-

cant. The patient recovered with rnry 
slight deformity, as shown in Fig. 598. 
In these cases, as soon as the diseased 
jawbone is remo1·ed, in order to prevent 
displacement of the remaining portion 
toll"arcl the median line. it should be 
wired to the teeth of the upper jaw and 
held in proper position until the wound 
of operation has healed enough to permit 
the insertion of an artificial apparatus. 

In the second case the same operation 
was successfnlly performed for osteo
sarcoma, in which the disease ll"as as yet 
entirely confined to th e central portion 
of the left half of the inferior maxilla 
(Fig. 599). No effort ""as made at snb
periosteal remo1'al, as it was essential to 

Fcu. 1a~1. One year uflN (>pi·rntion. freely dissect away with the ffiUSS the 
soft tissues on either side. The girl re

rni·ered, and one year after the operation there was no sign of a recur
rence, and very slight deformity (Fig. 600). The danger from h::cmor-
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i·hage is slight, and the flow of blood into the larynx can be easily pre
Yented by placing the patient upon the side corresponding to that on 
which the operation is to be performed, keeping the mouth well op~n 
with retractors, and the head tilted in such a position that the blood 
i·uus freely out of the mouth. Silk-suture retractors inserted through 

the lip at various points in the en
tire circmnference of the mouth will 
stretch this orifice and materially 
aid in rapiility of the operation. 
As soon as t11e disarticnlation is 
completed the wound should be 
tightly packed with sterile gauze, 
in order to arrest hremorrhage. 
'Yhen the danger of bleeding is 
past. usually in forty-eight hours, 
the packing should be remm·ed, and 
not replaced. 

If there is extensi,•e malignant 
disease and the attachments to the 
soft parts are firm, the intra-oral 
operation is not indicated, and ex
ternal incision is necessary. The 
simplest method is an incision from 
the angle of the mouth directly 
outward and slightly downward, 

"'°· GOl.-(Aft" Rose.. ) avoiding Steno's duct. 'rhe soft tis-
sues can be dissected off and division 

made in the median line with the saw or forceps, ancl the disarticulation 
at the temporo-maxillary joint effected. In certain cases the incision o! 
Roser (Fig. GOl) through the median line in front of the chin and under· 
neath the jaw may be employed, since the scar is somewhat less promi
nent in this position than when made directly across the face. 

In all formidable operations about the mouth where rapid work is 
imperatil·e, chloroform is to be preferretl as the an;Psthetic. 

Resection of the inferior dental nerve ma~· be pPrformec1 at the men
tal foramen, or at the commencement of the clental canal at the angle of 
the jaw. 

The mentctl forarnen is situated about halfway between the inferior 
border of the bone and the alveolus. A line let fall perpendicularly 

· from the interspace between the two bicuspid teeth of the lower jaw 
will pass over the opening. A curved or crucial incision will expose 
the nerve at this point. 

The foramen of entrance of the inferior clental ne1Te is ''ery near the 
center of the q uadrilatera 1 formed by the an tel'ior and posterior margins of 
the ramus, the lo"·er horizontal border of the angle, and an imaginary 
horizontal line on a le,·el with the lowest portion of the sigmoid notch . 

• \n incision about two inches Jong and slightly cutTed is made so 
that its middle will be about the center of the parallelogram abo,·e de-
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scribed. The trephine should be applied over the center of the quadri
lateral. The best indication of having reached the nerve is the bleeding 
through the track of the trephine when it passes into the cancellous tis
sue of the jaw. This comes from the wounded inferior dental vessels . 
• \n elerator placed in the cut will now lift the btltton of bone, and ex
pose che nen·e. The entire portion in the limit of !he trephine should 
be excised. Temporary relief is almost invariably secured, although a 
recurrence of pain is not uncommon after se1·eml months. As before 
stated, the exsection of the Gasseri:111 ganglion is the final resort. 

Ancltylosis.-J\lotion of the jaw may be limited or entirely prevented 
by muscular rigidity, cicatricia.J. contractions, or trne anchylosis at the 
temporo-maxillary articulation. 

The arP::L of motion it1 partial anchylosis may be increased by forcible 
separation of the lower from the upper jaw by the month gag or screw. 
This 'hould be repeated at frequent inten-als, gradually increasing the 
pre8'ure. In severe cases a false joint may be successfully established 
by section of the bone anterior to the point of fixation, usually at or 
above the angle. Care must be taken to make frequent passive motion 
in order to prevent bony union at the point of section. 

THE TEETH. 

Extraction. -Dental forceps shonlcl be of different patterns, the jaws 
bent at various angles to the sliaft, and the handles large enough to be 
grasped firmly and securely by the operator. 

The gum immediately around the neck o[ the tooth should be free
ly incised with a lancet, since if this precaution is not taken it may 
be unnecessarily torn away with the tooth. The injection of cocaine 
aronnd the tooth will render the cutting painless. The jaws of the for
ceps are applied on ei tlwr side of the neck, and forced down toward the 
root nntil they grasp the tooth firmly, and yet not forcibly enough to 
cause crnshing, at the margin of its alveolar insertion. The direction of 
traction is determined by 
the normal direction of 
the axis of the tooth. 
In extracting the inci
sors anti canine teeth, the 
forceps represented in l nc i::.or, i-lrni:Iht root. 

Figs. 002 and 603 are ap- --~···~~~~!lj~~~, plied as described above, • 
and, when firmly fixed, 
a slight forwarcl and 
brtC'kwnrc} ffiO\·ement, Frn. G03.- lnc isor, hnlf~cun·ed root. 

with limited rotation, 
will loosen the root, while traction should at the same time be made in a 
direction upward and slightly forward for the lower jaw, and <lownw~rd 
for the teeth of the upper ro"" For the bicuspids and molars, the rn
stniments shown in Figs. 604, 60.'i, and 606 are preferable. 
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The bicuspids and molars may be loosened by lateral motion or rock
ing. The direction of traction is slightly inward for the lower teeth, and 

slightly outward for 
those of the upper jaw. 

or s~~~~~,~~:f ~~eaal:~~'. 
Ins will occur at times 
in the most skillful 

1~10. GO·.l.-Wol\'crto11·11 upper bicu!'\pid1<. hancls, and abscess and 

necrosis may ensue. 
~ Fragments of the teeth 

- should be gouged out 

! ~-~ by using an elevator. 
"' - (>a - · IIccmorrhage, usually 
~ insignificant, may at 

times be dangerous, 
Frn. G05.-Wolvcrton·:11ower bicu1<pids. death having occurred 

from this cause in one 
or more instances. Cold or heat, or packing the cadty with a compress 
of cottou or lint, will effect its arrest. In extreme cases the compress 
may be saturated with :Monsel's solution, or a lum, or any astringent, and 
left in for forty-eight hours. Anmsthetirs may be employed with great 
safety in dental surgery. Nitrous oxide is of every-clay use, and ether 
is safe and effective. A considerable number of fatal cases are recorded 
in which chloroform 
had been aclministerecl 
in extracting teeth. 
The same rules shon lcl 
offer in selecting the 
anrestheticsasforother 
surgical procedures. 
The patient shonlcl be 
placed in the recum
bent posture for either 
anrosthetic. Careful 
attention to the teeth 

F10. GOG.-Hnrrii<'s lower molnrs, for the two sid~. 

and gums is an essential feature of preventive meclicine. :Malil'nant neo
plasms are frequently caused by the irritation from projecting teeth. 
Tuberculous and pyogenic infection is a common occurrence from ex
posed abrasions in the month. 

TJIE PAL.\1'E. 

Umtla.-On account of elongation or hypertrophy of this portion of 
the soft palate, its excision is at times required. It may be accomplished 
by taking holcl of the tip with a mouse-tooth forceps, ancl with a long 
Clll"\'ed scissors remodng as much as req11irecl. Loral ana-sthesia may 
be obtained by mopping; the uvula with a small quantity of a 4-per-cent 
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solution of cocaine hydrochlorate at intervals of three minutes for fifteen 
minutes before the operation. 

Tumors of the palate, abscess, necrosis, and ulceration are not infre
quent, and demancl the same treatment as in other portions of the body. 

~falignant neoplasms of the palate should be thoroughly destroyed by 
tbe Paquelin cautery. In two cases which came under my care this was 
clone with no recurrence in five years and one year respectively. 

!'left palate may be confined to the soft palate; it may include with 
this a portion or all of the bard palate and alveolus, or it may be con
fined to the bard palate alone. In exceptional cases tbere is no cleft in 
the soft structures while the bones in front are separated. It is usually 
congenital, although it may be acquired, as in the perforations which en
sue as a result of syphilitic ulceration and necrosis. 

'l'he cleft in the harcl palate is most often single, the ,-omer being 
attached to one ·icle of the palate process of the superior maxilla 
(Fig. 561). Occasionally it is donble, there being a ct>ntral piece- the 
\'Omer-which rnus forward and is attached to the pre-maxillary bone 
(Fig. 562). 

'l'reatment.-'l'be treatment of cleft palate is operative and mechan
ical. The earlier children are operated n pon the better. As clescribt'd in 
the operation for harelip, the anterio1· bony cleft should first be closed 
after the method given. If the child is well nourished and in fair general 
condition, this should be done in the first six or eight weeks after birth. 
The cleft in the soft palate is more difficult to deal with in young infants, 
and operative measures upon this portion may with propriety be deferred 
until the chilcl is one year old. By this time the antel'io1· cleft and the 
harelip have been relieved by operation. The union o[ the posterior 
cleft (soft palate) should always, when possible, be effected before the 
child learns to use articulate language. If clone later than this period, 
the subject will have to unlearn the acquired false articulation . More
orer, i[ operation is too long delayed, the palate muscle, naturally defi
cient, will undergo further atrophy, as the result of disuse. It is "'ell to 
state that there i in many cases such a normal fail m·e of development 
in these muscles that they can not be made to stretch across the gap and 
restore the velwn penrlulwn palali without shortening the soft palate to 
such an extent that the subject is unable to completely close the upper 
rault of the pharynx. In these cases articulation will always be de
fective. 

In children, chloroform should be used; in aclults, a sufficient degree 
o[ local an;csthesia may be obtained by the employment of hyclrochlorate 
o[ cocaine to enable the operation to be clone with the very valuable aid 
of the patient. 

In a case operated upon by myself, the parts to be incised \Yere 
hrnshed o'·er with a 4-per-cent solution of cocaine at intervals of two or 
three minntes for half an hour preceding, ancl about every fil·e minutes 
during, the operation. The anrcsthesia was perfectly satisfactory, and 
complete union resultecl after the first operation. The normal Schleich 
solution may be injected as req uirecl. 
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Operation of Stapliylorrlwpliy.-'rhe first object in this operation is 
to keep the mouth of the patient widely opened . For this purpose I 
prefer Goodwillie's gag. The tongue may be depressed with a spatnla 
if necessary. \\'hen an anresthetic is employed, the narcosis should not 

be profound, for, if laryn. 
--~c~,,._ geal sensibility is complete

ly lost, blood or mucus may 
pass into the larynx and 
trachea instead of being 
swallowed. The patieut's 
head being firmly helcl by 
an assistant, the soft palate 
is seized by a mouse-tooth 
fixation forceps, and with 
n, blunt-pointed, long, nar
row knife a strip a boot one 
eighth to one sixteenth of 
an inch wide is removed 
from the edges of the fis
sure, in its entire length 
(Fig. 607). The entire mar
gin of the cleft must be 

Frn. uoi.-Fr~~~~;~~'.J~r~.'ii~i~J1.?~il(.~::t:!1~\l~~~~i~~1 ~~)c opcrntion of ~~~fL~~f n!rei~be~e~~, 1~~1~~~ 
union will fail. The bleeding is next arrested by small sponges, on 
staffs, clipped in hot wnter and squeezed dry . 

In uniting the freshened edges, Dr. Goodwillie's hollow neerlle (Fig. 
608) is a useful instrument, while the silkworm-gut suture leaves noth
ing tu be desired in this operation. 

To the shaft adjust one of the needles which, from its shape, is best 
adapted to the peculiar form of the fissure to be closed, and push one of 
the silkworm bristles through from the butt to the point until it projects, 
and then draw it back one eighth of an inch within the eye of the needle. 
Seize the edge of the tlap with the forceps, and at a point between one 

Fio. rioq.-noodwillio'11 hollow needle for silkworm·~nt suture in the clo:1urc of cleft pnlatc. 

eighth and one fourth of an inch from the freshened margin of the fissure 
insert the needle from before backward, through the side corresponding 
to the operator's right hand (left side of the patient), and then through 
the opposite side, at a like point from behind forward. In order to 
facilitate the passage of the needle, the tlap must be held steadily with 
the forceps. As soon as the neeclle has transfixed the second flap and 
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the eye is visible, the operator pushes on the bristle at the butt of the 
needleholder, causing the other encl to come out of the eye of the needle, 
when it is seized with the forceps and drawn forward. Holding this end 
firmly, the needle is withdrawn, leaving the suture in position. The ends 
of this are now fastened together with a perforated shot, and held aside 
until all are inserted. The sutures should be about one fourth of an iuch 
apart. \Vhen the last one is inserted, the operator ties one after another 
from above downward. The first knot is single, and this is run down 
tight and repeateil with two additional knots to secure it. The ends are 
then cut off, oue fourth of an inch from the knot. 'l'his material ties 
easily, does not slip or break, is not absorbable, and holds its place until 
removed. 

A smaller spiral needle (not cant1lated) with the eye at the point is at 
times preferable when the strip of tissue is narrow. It is threaded and 
carried through one or both sicles, the encl of the suture grasped with for
ceps, and the needle withdrawn. 

After the sutures are tied it "ill be observed that (as a result of the 
fissure, the lerntor palati and palato-pharyngeus muscles being shortened) 
there is now marked tension of the soft palate, which, if not relieved, 
will pull upon the sutures and cause separation of the edges of the 
wound. To obviate this, a sharp knife is thrust through the palate, 
about the center of the posterior margin of the horizontal plate of the pal
ate bone of that side, and an incision made, in a direction downward and 
011twarrl, to within from one fourth to one half of an inch from the free 
border of the palate, near the hamular process, as in Fig. 609. This in
cision divides the levator palati of 
either side. The anterior and poste
rior pillars of the fauces should also 
be snipped with dull-pointecl scissors. 
All of these wounds close later by 
granulation. It is important to keep 
the muscles of this region at rest for 
ten days after the operation. 

When the cleft extends into the 
hard palate, as shown in Fig. 610, 
the fissure may be closecl by sliding 
the membrane lining the vault of 
the palate. 

The edges of the fissured soft pal
ate are freshened, as in the preced
ing operation. Along the edges of 
the bony fissnre an incision (a /J, Fig. 
GlO) is made with a knifP shaped 
like a gnm lancet, and, by the aid 
of curved elevators, the membrane Frn. GO!!.- (.\tti,;r .\ grn.:w.) 

lining the bony palate is carefully 
lirted with the periostenm. Another incision is now made on either 
side of the fissure, close to and parallel with the junction of the ah·eolus 
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with the palate processes, A. B, through which the elevator is again 
introdueed, and the periostenm lifted until the whole fl ap included be
tween BA. and the edges of the fissure ct b is detached. \\'hen the 

roof of the mouth recedes sharply from 
the gum to the edge of the fissure it will 
be easier to insert the ele,·ator along the 
lateral incision and lift the lining mem
brane nntil the instmment projects in the 
fissure . If severe hmmorrhage follows 
the incision, the wound should be tempo
rarily packed with gauze, or pressure 11·ith 
the finger may anest the bleecling. 

The flaps are now ready for sliding, 
and the srttnres are introduced along the 
freshened edges, as in the preceding OJJ· 
era ti on. 

" 'hen the cleft extends still farther 
forward through the ah·eolus, and the 
fissure is wide, it will become necessary 
to carry the palate processes towar<l the 
median line by an osteoplastic operation. 
One method has already been given in 
treating of harelip. The following may 
be found applicable in some instances, 
and was recommended by the late Prof. 

D. Ifayes Agnew. In this procecfore no effort is made at lifting the 
periosteum, and it is better to attempt the approximation of only one por
tion of the cleft at a sitting. In order to secure all the nntl'ition pos
sible the soft palate should be first united. The anterior or posterior por
tion of the bony fissure may be closed at the next operation, as follows: 
Freshen the edges of the soft parts along the fissure. Drill two holes 
through the bony palate of either side, one fonrth of an inch distant 
from the edges to be approximated, and insert 
two strnng silver wires, as shown in Fig. 611. , - -
On either side, close to and parallel with the "_ . . J:\ 

~~v0e~l~:· a~11~ ~;;~. i:i%~i~:~l c~:'.;;~t~~~~h ~~ !'.~~ ~ :. . . · ~, ~ 
a series of holes in the track of these incisions. ' · ·. J, ' ~]\· 
A few strokes of a small chisel will now break > ' • 
the palate processes in a line with the holes, · · . 
when, by tw isting the wires, the loosened plates 
will he approx imated in the median line. After 
union has ocru rrecl in this portion of the cleft, 
the operation may be completed in the anterior Fw. 61 1.-( .\1\ec .1~now.) 
portion, h~' drilling the palate and alreolus, and 
breaking this last thmugh from the front with a rhisrl, approximating
the sides as ahMe, qr by forming a complete alveolar· arch as given in the 
section on harelip. 
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Perforations of the palate are treated practically in the same way as 
congenital cleft, by freshening the edges, and, if necessary, sliding the 
periosteum, as above given. 

Tim ToNOUE AND BuccAL CAVITY. 

Wouuds of the tongue bleed profusely, especially if the larger vessels 
along its under surface are divided. The arrest of hremorrhage is easily 
and safely accomplishecl by introducing the index finger back over 
the dorsnm to the root of the tongue, and bringing the organ forward 
and forcibly compressing it against the symphysis menti. 'l'he tip of 
the organ should be turned upward, and the forceps applied at the 
bleeding points. In the substance of the tongue tlie vessels are also 
readily secured in the same manner. Should any difficulty arise, a silk 
tht·ead may be carried ai·ound the bleeding vessel by means of a curved 
needle, or it may be transfixed with a tenaculum and the thread tied 
around the hook. 

Glossitis-Herniglossitis.-Intl.ammation of the tongue may result 
from the same causes and assume all the phases of inflammation common 
to the soft tissues in other portions of the body. It may be acute or 
chronic, ending in ulceration or hypertrophy. The process may begin 
superficially, as after the ingestion of some irritating substance, or it 
may commence in the deeper portions of the organ as a diffuse phleg
monous process. In some instances only one lateral half of the organ 
is im·olved. 

11reatment.-Intlammation of the tongue from any cause should be 
closely watched, ou account of the clanger of asphyxia from rapid en
largement of this organ. In this emergency tracheotomy should be 
performed. If abscess forms, incision or puncture is demanded. Scarifi
cation may be required in rapid enlargement of this organ from engorge
ment of the vessels. 

IIyperlroplty of the tongue is both congenital and acquired. It may 
exist in adnlt life, although it is in general a condition of childhood. 
The enlargement is dtie to hypertrophy of the lym
phatic plexuses of this organ and to a general hyper
plasia of the connective-tissue elements. The mus
cular substance undergoes p:ranular metamorphosis. 
'l'he cause of this disease is not understood. The 
org-an may become so large that it protrudes from 
the month, pushes the teeth out of their uormal Fw. m .-Authoc" ""o' 
position, and interferes with deglutition and res- uHl<:ro!_\"l o~ ~iu 
piration to such an extent that its partial or com-
plete removal becomes necessary. Tn a chilcl of t"-ell·e years with con
genital marroglossia tremendous hromorrlrnge occurred in an effort at 
removal. Not only was the operation discoutinuecl, hut intrarenous in
jection of 80lt solution was necessary to pre,·ent a fntal issue. Cys tic 
tumors of the tongt1e may be mistaken for hypertrophy. . \ diagnosis 
may be made by exploration with a good-sized aspirator needle. 
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In mild cases deligation of the lingual artery of one or both Rides 
may be clone, and this may be follDwecl by excision of a portion of the 
ol'gan. The tip may be amputated, or a triangulal' section may be l'e
moved from the central portion, the sides being bl'ought together by 
sutures. 

Atrophy is a rare disease, and is clue to dimim1tion of the blood 
supply, or to lesions of the trophic ner1·es of this organ. 

Cystic tumors of the tongue may be caused by closul'e of the outlet 
to any portion of the follicular apparatus (retention cysts), or less fre
quently by the lodgment in this organ of a parasite, the cysticercus. 

The diagnosis is made positive by exploration. The treatment re
quired is excision of the sac with the scissol's, or the less bloody oper
ation of opening it with the Paquelin cautery, burning the lining mem
brane thoroughly, and packing the cavity "ith iocloformized gauze. 
The precaution should be taken to make the packing from one piece of 
gauze, and of sernring it by a tlll'ead attached outside, in order to pre
Yent its accidental esca.pe backward. 

Angioma of the tongLte is ral'e. \Vhen present, the treatment is 
removal by the ligature. 

Abscess of the tongue shonlcl be treated by aspimtion, and hyper
clistention of the sac with 1-to-3,000 sublimate solution immediately 
withdrawn. If this does not succeed, an incision should be made and 
drainage secm·ecl. 

Ulcers of the tongue appear as a symptom of various conditions. 
They occur in syphilis with frequency. They may orcur as a result 
of general catarrh of the pharynx and month, or as a resnlt of any 
violence. If an ulcer exists as an expression of a dyscrasia, the treat
ment must be chir·fly constitutional. The local treatment consists in 
cleanliness ancl the application of nitrate of silver, or other stimulating 
remedies. 

The tongue is at times the seat of papilloma, lipoma, jibroma, sar
coma, and one or two instances of encliondroma in this organ are re
ported. Epithelioma is not infrequent, and is the most important of 
the neoplasms of this organ, not only on arcount of its greater frequenry, 
but also on account of its grave character and the necessity of arril·
ing at au early diagnosis. The late manifestations of syphilis (ukers, 
gumma, fissures), ulcers of tuberculosis, and some specific ulcers, and 
papilloma, may be mistaken for this neoplasm. 

If a patient has a syphilitic history, gumma or specific ulcer will 
naturally be snspertecl. Tf large closes of potassium iodide be adminis
tered for two or three weeks, the specific ulcer will respond to this rem
edy. If no impression is made upon it, it should be treated as ma
lignant. As regards all other suspicious sores of this orl:(an, it will be 
the wiser practice to treat them also as malignant growths, for it is a 
well-recognized fart that papillomatous, tuberculous, and simple ulcers 
of the tongue (as elsewhere), chronic in character, are capable of trans
formation into epithelioma. If these sores are remo"ed early in their 
history, no mutilation is required, the operation is without danger, only 



TUE TONGUE AND BUCCAL CAYITY. 567 

a small portion of the organ need be sacrificed, and the focus of dis
ease is r.imorecl before its malignant nature is declt11·ed or metastasis 
occurs. If an epitheliomatons ulcer exists, its character may be deter· 
mined by microscopical examination, as girnn by Butlin. * If the scrap
ing from a tuberculous, syphilitic, or simple ulcer is plaeed in a drop of 
water on a slide, pus- and blood-corpuscles, particles of food, bacteria, 
aml a few normal 01· almost normal epithelial cells al'e observed. If 
the scraping from an epitb.eliomatous nicer be examined, in addition to 
the above will be seen a great number of abnormal epithelia, varying in 
size and shape, some Uattened scales, others round or ova I, others elon
gated, witb. cauclate prolongations. The cells are generally granular, and 
possess from two to three or more nuclei, much larger than the normal 
nuclei of these cell s. In some instances the " swallow's-nest '' arrange
ment may be obserred . 

If no ~1lcer is present, a section for microscopical examination may be 
remo1·ed from the indumted mass. 

Operation.-The method of procedure must he determined by the 
extent of the organ to be removed. If the indtll'ation is eon fined to the 
tip, and does not extend more than one inch behind this point, the line 
of section should be at or near the center of the tongue. It should al
ways be well away from the disease. .An inch from the nearest indura
tion will be safer than to allow the line of section to approach the neo
plasm in order to sa1·e more of the tongue. "'hen the lateral aspect of 
the anterior half is involved, the line of section need not pass at right 
angles to the axis of the organ, but may cur,·e around parallel with the 
limit of induration at a sufficient distance from it. ln this way the an
terior portion of the opposite half may be, in part, preserved. If the 
floor of the month is infiltrated, it should be clissecteil from its attach
ments to the :jaw, and the diseased part removed with the tongue. If 
the disease extends to the middle of the tongue, and invoh·es its entire 
width, the organ should be remo1·ed at its base, ancl the floor of the 
mouth thoroughly cleared of all suspicious tissue. The lymphatics in 
the middle line below the sympbysis menti, in the submaxillary region, 
and down the neck, should be examined ancl remo1·ed if metastasis has 
occurred. 

When the floor of the month, together with the anterior two thirds 
of the organ, are involved, and metastasis is evident in the deeper lym
phatics, the propriet~' of surgical interference is questionable. A cure 
is not prnbable, and the operation formidable and dangerous. The re
mo1·al of the ulcerating portion may be clone as a palliative measure. 

In genern l, ch loroform is preferable. It is essentia l for the teeth to 
be held widely separnted by the gag, and the lips held out of the way by 
flat, blunt retr:wtoi·s. 

When the tip of the tongiie is to be removed the ccrasenr may be 
employed. It should be applied well posterior to the nicer. Bleeding 
from the stump is controlled by forceps and silk ligatures. 

••·Disease:-: of the Tongue," Lea Brothers & <..:0.1 Phil11delphin, 1A85. 
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\Vhen a more extensive operation is required, the following method 
will be advisable : 

A strong silk thread should be passed through the sound tissues of 
the tongue near the end and in trusted to an assistant. It is to be used in 
lifting the organ as the dissection proceeds. The attachment along the 
lower jaw should first be divided with the scissors or kniie and the tis. 
sues dissected up nntil the tongue can be lifted freely to a point at least 
one inch behind the induration. The ecraseur loop should now be placed 
around the organ and the division made. Any bleeding points on the 
stump can be readily seized "ith the long-nosed narrow forceps and tied 
with silk ligatures. In the after-treatment no dressing is applied to the 
wound in the month. 

If, for any reason, more space is required in the ablation of this 
organ than can be obtained through the natural orifice, one of the fol
lowing procedures may be adopted : 

1. Gant's incision through the cheek, from the angle of the mouth in 
the direction of the lobe of the ear as far as required (Fig. 613, a). This 
incision gives a full view of the lateral aspect of the tongue, aud may be 
made upon both sides when the disease is bilateral and extends beyond 
the m iddJe of the organ. The edges of the wound are afterward brought 
together by silk sutures. 

2. Billroth employs a curved incision made parallel with the arch of 
the inferior maxilla below the symphysis (Fig. 614), dividing all the tis
sues on this line until the floor of the mouth is opened. 

3. Kocher has lately devised an operation the incision in which is 
shown by the line b de c (Fig. 613) . A preliminary tracheotomy is done 

~~ ..... r ·····O 

and the pharynx stuffed with a 
carbolized sponge to which a string 
is attached. The excision extends 
along the anterior border of the 
sterno-mastoid muscle, from the 
level of the lobule of the ear to the 
le,,el of the hyoid bone, along Ibis 
bone to near the median line, and 
thence to the symphysis menti. 
The skin and platysma are turned 
up on the jaw, the lingual and fa. 
rial arteries ancl veins are tied as 
they are en conn tered, all enlarged 
glands are extirpated, and the 
muscles and floor of the month 
separated along the attachments 

Inci11 io11 0 1;3 ~t~:~;. )nnd Kocher. (Arter to the lower jaw to any required 
extent. If the entire tongue is to 

be remol'ed, t11e opposite lingual is also tied. Through this opening 
the tongue is drawn out, dissected fr0m its anterior ancl lateral attach· 
ments, surrounded with the cnutery loop and divided, or cut off with the 
ecraseur or scissors. 
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In the after-trea tment the trachea tube is lef t in place, and th e ph ar
ynx, mouth, and wound filled with sponges dipped in a 5-per-cent ca r
i)() lic-acid solution, the excess of the acid being washed off wi th water 
before the sponges are ap 
plied. The wound is dressed 
twice a day, and liquid nour
bhment given at each change 
ol the dressing. 

The operation of Kocher is 
objectionable on account of 
the extent of the di ssection, 
the danger of subm itting such 
a large wouncl to the proba
bility o[ septic infection from 
tbe mouth, and the complica-
1ion of tracheotomy, which 
lastoperation is not ne<·essnry. 
The free inspection of the ti s-
sue; of the neck which it per-
mits, and the command of the 
base of the tongue 1Yhich it 
allows, are in its fa\·or. 

I 

Fm. Gl4.-Billroth'i! incbim1. (A~cr Butlin.) 

The preliminary ligation of the lingnal arteries prolongs the opera tion. 
The bleeding points can Le readily secured. as the dissection is beim; 
made. 

Tbe operations in which the organ is removed thmngh the month are 
simpler, and require much less time in execution. Extreme cases only 
rail for the operations o[ Gant, Billroth, or Kocher. 

The after-treatment consis ts in rinsing the mouth at frequent inter
l'als wilh a warm solution of permanganate of potassa (gr. ss. to 3 j), 
anodynes to reliel'e pain, and generous liqui(l diet. 

Rannla.--This name is a pplied to cet'tain tumm·s, cysti c in character, 
which are situa ted immedia tely beneath the a nteri or a nd la teral por tions 
of the t0ngue. R anu1a is u sn aJl~r acquired, nltb ouf{h it may be congeni
tal. The tumor is almost always s ingle ; occasionall y there is one on 
eithe1· side o[ the organ. Commencing as a resul t of obstruction to the 
outlet of one of the subdivisions of the sublingual gland (m rely as a 
result of ocrlusion to one of the terminal du cts), i t may grow, when left 
untlisturbed, to grPat size, crowding the tong ue out of its position, rising 
ahol'e th e le1·el of the teeth, and 1Jrotruc1ing through the muscles of the 
rhin unti l it appears beneath the skin abo1·e the h yoic1 bone. 

The t1·eatment is to evacuate the contents and <li.'8ert out the sac or 
rau,e its obliteration by inflamma tory adhesion. The P aquelin rantery 
is the best instrnment to employ in remo,·aJ. E therize the pa ti ent, in
troduce the gag, lif t the tong ue upward with the fo rceps, protect the 
lips and teeth by means of Hat retractors, seize the 1rn ll of t he cyst with a 
mouse- too th forceps, and with the platinum kni fe a t a reel heat dissect 
away the anteri or wall. After the tlnid escapes, dilate t he cadty, and 

3D 
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make a thorough digital exploration of the sac. The cautery knife should 
now be carried slowly back to the deepest portions, searing all sides or 
the cyst wall. The wound should be well packed with a single piece or 
iodoformizecl gauze. The after-treatment consists in changing the pack
ing every twenty-four to forty-eight hours, and at each dressing irrigat
ing the cadty with l-to-2,000 sublimate solution. 

If the Paque!iu thermo-cautery is not com·enient, seize the cyst wall 
with the forceps and dissect it out with CUITed, blunt scissors. Pack tl1e 
wound firmly with iocloformized gauze, as aborn. llremorrbage may be 
controlled as directed iu wounds of the tongue. 

Tongue-tie.-\Vhen the frmnum extends an unusual distance toward 
the tip of the tongue, or is so narrow that it checks the free mo1·e
ments of this organ, it should be divided in the following manner: Seize 
the tip of the tongue with a dry towel, carry it upward so as to put 
the bridle on the stretch, and, with a curved scissors, divide the frie
num from one eighth to one quarter of an inch nearer to the tloor of 
the mouth tllan to the surface of the tongue. This precaution is neces
sary to avoid wounding the ranine vessels. The gag may be used if re
quired. 

A congenital defect, very rarely observed, is the adhesion of tl1e 
tongue to the floor of the month. The adhesions should lie broken 
up at birth, and the operation repeated daily until free mobility is se
cured. 

Equally rnre is the bifid or snake tongue, which results from arrest of 
cle1·elopment or failt1re of union of the two halves from which this organ 
is formed . The edges should be pared, and the two halves united in tlie 
median line by suturns. 

Tonsils.-ilcute tonsillitis is of very frequent occurrence, causing, 
in a varying degree, pain, difficulty of dPglntition, and interference with 
phonation, deglutition, and respiration . 

The pathology of this affection consists in dilatation of the blood 
and lymph Yessels, emhrration of leucocytes, and proliferation of the 
connective tissue and other eell elements of the tonsil. The gland rapidly 
enlarges, producing great tension of the pillars of the fauces, and projects 
toward the median line, at times filling the pharynx and crowding the 
velum upward and backward. 

Acute tonsillitis may encl in resolution, the gland rapidly diminishing 
to its normal size, or in ulceration or snppnration (abscess), or the acute 
process may snbside into a chronic form of inflammation, which induces 
permanent hypertrophy of the organ. 

The local treatmmt of acute tonsillitis consi8ts in the application of 
hot water as a gargle, ancl scarification of these organs when the tension 
is sufficient to proclt1re great p'.lin. The internal administration of aco
nite tincture ancl quinine is highly recomm"ncled. 

Abscess of the tonsil shonlcl he opened as soon as its presence is de
tected. The discharge of pus always brings great relief. If the symp
toms lead to the suspicion of pus, exploration with the hypodermic asp1-
rator needle should be made to determine the diagnosis. The internal 
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carotid artery and j11g ular ,·ein are well back fm m the ton;il, on a level 
wi th the posterior wall of the pharynx. 

The ohjer t in operating early is to pre,.en t <rilema of the glottis, 
which 1m1 y occur when the abscess is la rge or situa ted behind the body 
or the tonsil. A more re
mote danger is rupture 
o[ the abscess during 
sleep, and escape of the 
contents into the larynx. 

('/ironic liypertroplty of the tonsils ehonld hr trea ted 
by partial exci sion, repeated as oft en as may he deemed 
necess:uy. The presence of these enlarged 01·}.!nns f'Ol'res 
the patient to breathe through the mouth, a habit whirh 
o[ten in<l11ces a catan·hal condition oE the mucons mem
brane lining the respira to1·y t ra ct. The folli cles of the 
tonsils discha1·ge a dirty, cheesy secre tion, wh ich at times 
becomes retained in the gland a ncl undergoes ralcifi ra tion. Calrnli one 
fo nrth of an inch iu diameter ha,·e bern remo,·ecl from this ot'ga n. 

Tonsillotomy.-Ex ri sion of the tonsil s is an operation pmrtira ll y f1 ee 
from dnngPl'. In child ren wh o can not control them"eh·es, anlt'st hesia 
should be used, the i.:ag introclncecl, and the tong ue clepres,ed by an 
assistant. The opet'a to1· seizes the exposed portion of the Ot'l-(an with a 
long monse- tooth forceps or a tenaculum, pull s it s lightl y toll'ar<l the 
median line, and \\'itb a long-hanrllecl pair of scissot's, curved on the Uat, 

~~?!!!!l~~~ 
Fw. GIG.-Tiemann & Co.'s too!'illotome. 

clips off from one third to one half the tonsil. 
A sponge, fixed in a holder. cl ipped in ice 
water and pressed on to the bleed ing surface, 
will arrest the hremorrhage. 

In adults !ora l an;esthesia may be insure<l 
by cocaine hydrochlorate, and the operation 
performed as above, with mnc l1 g rna ter faril 
ity, since the intelligent co.opera tion of the 
patient is of g ren t vn l ne. If the long scissors can not be bad, a long, 
<lll'l'ed, ]ll'OhP- pointerl bis toury may be nsed instead. 'l'he tonsil is 
lifted from i ts bed by a tenaculnm, and the knife carri ed through as 
above. 

Yarious tonsillotomes have been in troclnce<l, ancl for some cases are 
'·er)' usetul, bu t for simplicity ancl general application the instruments 
abore selec ted will answer all purposes. A mong the best of the tonsil-
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lotomes is that of Mackenzie (Fig. 615), and Tiemann's instrument (Fig. 
616). 

The tonsil is also occasionally the seat of malignant neoplasms, as 
sarcoma and carcinoma, while cystic tumors, libroma, and lymphoma are 
among the benign new formations which attack this gland. They l'P· 

quire early and thorough excision in all cases. 
\.Yhen this organ is the seat of inoperable sarcoma the inocnlations 

with the toxines of et·ysipelas or the mixed products of the bacillus pro. 
digiosus and Fehleisen's coccus are permissible. 



CIL\PTER XIX. 

Tll E N E CK . 

Wounds. -'Vounds of tbe neck ma y prove rapidly fatal from hromor

rhage inducing syncope; from h'Prn onhage into the trnchea, causing fo tal 

asphyxia ; from the Putrance of air into tbe veins; or from injnry to the 

cord, at or near the medull a. Death from sepsis may occur as a more 

or less remote sequence of a wound in thi s region. 
Treatment.-The immedia te indications are to arrest h mmorrhage at 

once, and prevent asph yxia, or t!J e ad mission of air in to the veins. 

Iltcmonhage should be co11trolled by pressure direc tly in the wouud, 

until the injured '"essels can bP secured by the ligatme. The entrancP 

of air into tbe Yeins mnst be ca refull y prevented, by consta11 t pressnre 

on tbe cardfac shle of tb e lesion, until the forceps ha,·e been successful! _,. 

applied on the bleeding point. 
\Yhen the wound is inrised or lacerated, and is aboYe the h yoid bone 

anrl has severed the hyoid muscles, in addition to the p re,·ention of 

laemorrhage into the larynx the tong ue must be dmwu forward, fo r 

wben these muscles are diddecl i t fall s back upon the glottis, and may 

orclucle the larynx. Ir the trachea is opened, the edges of the ''onncl 

' hould be held apart ""ith teuac ula, the head dropped over the encl 

of a table, any .clots remoYed, and artifi cial respira tion practiced by 

Sylve ter's method. \Yben the pneumogastric, bypoglossal, or other 

important nerv~s have been divided, the encls should be brough t 

together bv a delicate silk snture. It is also add sable to u nite the 

ends of cli;· ided muscles by su tures. An incised wound of the rnsopha

gus should he rlosecl immediatelv. Laceratocl wo unds of thi s tube 

should be allowed to close by gran1;lation. Diflirulty in degln tition fol. 

lows seve re wounrls of the throat, not infrequentl y necessitating the 

introdnr tion of liquid food through the oosophageal tube, or feeding by 

lhe rert11m. 
P1111cl11recl wounds of the nerk should be cl 1·essed antisepticall y, and 

c·omp1·ession employed to arrest h romorrhage. If this does not succeed, 

the ligature shoulcl be applied . 
01111slwl wou nds should be ti:eated in practicall y the same manner. 

Missiles of small caliber cleeply lodged should be left alone, since they 

usnally berorne encapsulecl anrl remain ha rmless. " ' hen superficial and 

readily detec ted, they should he extracted by the forceps. In the effort 

to locate a bullet it is always importan t to p lace the parts in about the 

&~me position as at the time ""hen the missile penetrated. If this is not 
573 
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clone, the muscles and fascia become displaced, and the track of the 
wound obstructed. Gunshot wouuds tr:u·ersing the outer lateral and 
st1perlicial posterior regions of the neck are not, as a rule, dangerous. lf 
the vertebral colltmn is involrecl, the prognosis becomes gr:ne. A mis. 
sile traversing the tissues of the neek laterally, and in front of tbe rer
tebral colnmn, is apt to intlict fatal injury. 

Alscess.-Abscess of the neck occurs most frequently in children. It 
is met with in infective adenitis, or periadenitis, tonsillitis, ancl in caries 
of the npper cervical vertebrre, or base of the skull (retro-pharyngeal 
abscess). Collections of pns in the upper cervical regions, and in the 
su per1icial portions of the root of the neck, teucl to become encapsuled, 
or may open ultimately through the integument. Retro-pharyngeal 
abscess, if left alone, not infrequently travels downward along the de<p 
fascia of the neck, and may open into the mecliastinum. 

The diagnosis of abscess in the neck, from the various tumors which 
are found in this region, depends upon the .febrile movement present 
in abscess, the acnte and persistent rharacter of the pain, and tlurtu
ation. The value of exploration, "·ith an aspirator needle large enough 
to carry pns, sbonlcl not be Jost sight of in the effort to arrive at a posi
th'e diagnosis. 

The treatment is e,·acuation, either by the method of aspiration and 
hyperdistention already gh"en, or by puncture or incision, and free 
drainage. "'ben the absress is situated in a portion of the neck iich in 
''essels, it should be opened by cutting carefully clown npon it. so that 
any Jucmorrhage encountered may be immediately and readily con
trolled . If a puncture is determined upon, the knife shonlcl be intro
ducd in the part farthest from the vessels, and along the aspirator or 
exploring neeclle as a guide. As soon as the sac is enternd by the instru
ment it is withdrawn and a dull-pointed dressing forceps, tightly closed, 
is carried into the abscess, when, by forcible separation of the jaws, the 
puncture is enlarged. 

The finger may now be introclnced, or, if this cnn not he done, the 
forceps will indicate tbe size ancl most dependent portion of the sac. rr 
the first opening has not been made at the lowest part of the absress, or 
is not so situatccl that thorough drainage is secured, it should be enlarl(ed 
so as to extend thiR far, or a rountl'r-opening made by horinir throup;h 
with the forceps until tbe skin is disten<lrcl O\"er the point of the inRtru
ment, when it can be safely incised. Dminage should be maintained, 
ancl the eavity irrigated "'ith 1-to-3,000 sublimate sol11tion. 

Tlw diagnosis of retro-pharynp;eal abscess clerernls upon the fnllo"·
ing symptoms: Pain, a feeling of sore1wss :incl stiffness in the neck, 
swelling, "ith protrnsion of the postel"io1· wall of the pharynx if the dis
ease is high up, interference with clegl11tition nncl respiration. In the 
earlier stages all of these symptoms will not be preRent, but as soon as 
this clanp;erous condition is suspectecl an effort shoul<l be macle to locate 
the absress by palpation ancl aRpirntion. 

In erncuating the pus an ineision Rhonlcl be made in the phar)·nx, a~ 
neat· the median line as possible. \\·hen a large quantity of tluid is 
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present the heacl should be inclined downward as the incision is made, 
80 that the contents of the abscess may not gra1· itate in to the larynx. 
Tb.is danger may be Oh\'iatecl by partially empty ing the sac by the aspi
rntor before the inC'ision is made. \Vhen the sac extends low clown the 
neck it should be entered and drained from below. lJeep retro-pharyn
geal abscess may be reached, as a rule, by the incision and dissection laid 
dow n in the operation of msop!wgotomy. 

PhlPgmon of the neck demands free incision in all cases, when such 
incision does not encroach upon the important organs of this region. 

1'wnors qf' the Neck-Solid and Gystic-Lymplwmct.-Pathological 
changes in the lymphatics of the neck acco unt for the large majority of 
swellings in this region. Lymphoma of the neck may be so lid or cys tic, 
benign or ma1ignant. 

Tumors of the cervical glands may comprise simple ly mphoma, the 
result of hypertrophy aml h yperplasia; tubercular lymphoma, lympho
"H"corna, and lymphangiectasis. 

Tuberc ular lymphoma occurs most frequently in the submaxillary 
and upper carotid triangle, and next in order of frequency along the 
line of the great ,·essels beneath the mastoideus, and lastly in the sub
C'lad nn re~iion. In some instances these tumors attain enormous pro
portions, filling in the neck to the level of the lower jaw and cladcle, 
and, if not removed, procluce annoying pressure upon the respiratory 
apparat ns or the crsophagus. They shou ld be removed by opera
tion at the earliest p ossible moment if a cnrc is to be effected. \\' hen 
left until tllP)" are of considerable size a ncl numerous tl1e prognosis 
C\'Cll after thorough operation is unfavorable, sinre the infection in 
these cases 11ill have passed already into the med iastinnl and bronchial 
glands. 

Excision is not indicated in the rare cases of lymphoma of the neck 
known as Billroth's disease. The local inject ion aucl internal admi ni s
tration of Fowler's solution is the proper treatment, the details of which 
are ,given elsewhere. 

Falt)' tumors are apt to occu r upon the po"terior aspect of t11 e neck, 
and occaBionall y in the cladcnlar region. They are comparatirely rare 
in the anterior ancl upper triangles. 

f'y8lic Tumors.-Cysts of the neck are congenital ancl acquired. 
Congenital cysts are rare. The form most frequent])· observed is that 

already mentioned as a dilatation and hypertroph)' of the lymphatic Yes
selsilymplrnngiectasis). '!'hey are usually multilor1Ilar, and may extencl 
d1·eply and, at times, ass11me enormous proportions. 

Bnrnchhil C)'Sts are occasionally met with nR a congenital Ynriety. 
'l'li ey 11 s11nll y open somew here near the midcl le line below the chin and 
ahont the th)' roitl rarti!a!!;e, and discharge a small qnantity o[ clear or 
slig-h tl y purulent fluid. The orifice occaRionall y bPcomes occluded, hnt 
a~ain opens when a suffi cient amonnt of tl11ic1 has accumulated. They 
c~n not bP curncl unless deep clissection follows them carefully to their 
ronnertion with the tissues near the hyoirl bone and base o[ the tongue. 
'fhis may be clone without difficulty, as the duct-wall is thirkened and 
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cartilaginous to the touch. It may readily be seen by keeping the 
wound dry. 

Acquired cysts are seen chiefly along the line of the mastoid muscles, 
haYing a tendency to occur in the neighboi·hood of the parotid gland, 
less frequently in the subclavian triangle. 

Cysts resulting from extrarnsations of blood may also occur here, and 
occasionally distention of the bnrsre in the thyro-hyoid region prounces 
cystic tumors. They require thorough and careful dissection to secure 
the removal of the entire cyst-wall. 

Thyroid Body.-IIypertrophy or hyperplasia of this organ may be 
partial or complete. All, or a part, of one latenll lobe is usually af
ferted; less frequently the isthmus is alone involved. The offshoots of 
this body which are met with at times near the hyoid bone, near the 
inner edge of the sterno-mastoid muscle, and orcasionally dipping down 
behind the oosophagus. may also become en larged. Goitre, or bronclwcele, 
attacks females rnoi·e often than males. No rlimate or condition of !iring 
affords a positive immunity from this disease, although in certain locali
ties, as in the valleys of Switzerland, it is frequently met with . The 
cause of goitre is unkno1rn. It is prone to occur in those whose snr
ronndings are clamp and unwholesome ancl among the poorly fer!. The 
influence of heredity is recognized in the occunence of this disease in the 
children of patients affected with bronchocele . 

.A. goitre may be solid or cystic. In solicl goitre the enlargement may 
be caused by a general hypertrophy of the normal elements which com· 
pose this body, or some of these elements may undergo proliferation 
ancl increase at the expens<> of the others. \Vhen the tumor is hard an<l 
tense, it is cal led fibrous goitre, and in this form the chief patholol(ical 
change is an incrnase in the counectirn-tissue elements of the stroma. 

ln cystic goitre the tumor is caused by the accumnlation of a dark· 
brown fluid within the substance of the organ. There may be one or 
more separate collections of fluid, although a rnultilocular arrangement 
is most common. 

The diagnosis of goitre is not difficult. The presence of a tumor in 
thP region o[ the thyroid body, usually unilateral, occasionally bilateral, 
mo ring with the trachea in the act of deglutition. capable of ''ery percep· 
tible enlargement dnring coughing or any prolonged ancl ,·iolent expira· 
tory effort, are symptoms which point quite clearly to bronchocele. As 
to determining the character of tbe tumor, one must depend upon pal· 
pation in great part, nncl also upon exploration with the aspirator. Fi
brons goitre is dense, hard, Yery slig-htly elnstic, often pre!?entinf! irregn
lnrities in snrfaee. Cystic brouchocele is ronncl, smooth, elastic, mornble, 
and, e\'en when the capsule is greatly clisten<lecl, flnctuation is percepti· 
hie. The use or the exploring nPeclle, ant1 the \\"ithclra\\·al of a portion 
of the flnid contents for lllicroscopical examination, is important in ding· 
nosis. 

The fluid from a cystic goitre varies in color [rom amber to dark 
brown and almost hluck. l:"nder the mirroscope crystals of cholesterin. 
crenated l'et1 blood corpuscles, large compound grnnt1lar cells, leuco· 
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cytes, etc., a1·e seen. 'l'lw characteristic contents of liydatfrl cysts are 
easily rerognizPd and excluded . Fibro-cystic, or mixecl goitres, possess 
some of the rharacteristics of both the foregoing rnrieties. The feeling 
of solidity is not so great as in the fibrons, and is less elastic and with 
a less appreciable sense of tluctnation than in cystic bronchocele. 

Sarcoma and carcinonw oi tbis organ are hard , sol id tnmors of rapid 
development, steadily increasing in size, and in tbeir g rowt h binding 
the inrnded organ to the integument, mu scles, and fascia. of the neck. 
Abscess would have a pre,·ious history of inflammation, pai n, and febril e 
movement. Aneurisin of the carotid appears usuall y to the outer side 
of the thyroid region, and presents the sy mptoms of e pansion with 
the hea rt's systole, the aneurismal thrill and mtunrn», all of which sy mp
tc>ms disappear after pressure upon the artery ou the cardiac side of the 
tum or. 

The diagnosis of other cerdcal tumors may be considered here. Tn
bercular lymphomata are recognized by their anatomical locations. and 
by their slow process of development. 

In many instances tlwse tumors of the gland s remain quiet for a 
rnriable period, when pyogenic infection occnrs, with the fo rma tion of 
acute abscess. They are found most frequen tl y along the lower border 
of the inferior maxilla in the lower carotid region , along the under snr
fare and posterior border of the sterno-mastoid muscle, and in the snb
clavian triangJe. 

Metagtatic lymphoma, secondary to epithelioma or other malignant 
dhease of the face, will be recognized by the his tory of the case. Lym· 
pho·sarcoma of the neck is. in its earlier s tages of development, with 
<lifficulty differentiated from simple aclenoma. It grows, however, with 
m11C'h greater rapidity, a11d, by its tendency to become fixed to the su r
roundin~ tissue, sug-gests its malig nant nature. It js most ns nu11 y loca ted 
ahout the renter of the nerk aud beneath the sterno- mastoid muscle. 

Trealmrn t. -Cystic goitrn does not yield to constitutional measures. 
golid tumors should be treated by the administration of full closes of 
potassium iodide. If marked diminution in the size of the tnmor does 
not follow within the first few weeks of this treatment it should be dis
rontinue<l . 

Bronrhorele, either solid or cystic, which is small in size a11d not per
ceptibly inC'reasing, does not demand surg ical interfe rence. Such tumors 
should be kept under observation, and ii at any time there is a marked 
inr1·ease iu size operative interference is ca ll ed for, before the mass has 
a'Sumecl surh proportions that its removal involves considerable chnger 
to life. Arco1·c1ing to Koch er, another contra-indication to sm·gical inter
ferenC'e is the presence of a goitre involving the entire or1rnn, s ince-al
though the opera tion ma y be recovered from-cleath res11lts in from one 
to two years, from the cl e,·elopment of a s trnmous condition not unlike 
that known as myxcrclema. Physiological experiments ha,·e shown tlrnt 
a like rondition resu lts from the total extirpat ion of the thyroid body in 
animab. \\' hen romplete ext irpation is made the patient shonlcl be 
given thyroid extract in proper closes. 



578 A TEXT-BOOK ON SURGERY. 

Another contra-indication is calcareous degenerntion of a con•iderable 
portion of the mass, causing a condition of friability in the \'essels whi<'h 
renders their deligation unsafe. 

Operation-Cystic Goitre.-Make a perpendicular incision, about 
three inches in length, o"er the center of the tnmor. Dil'ide the integu. 
ment, fascia. and inter\'ening muscles flown to the sac. Upon approach
ing this, the dissection should be carried on between two anatomical for
ceps, lifting only a thin bit of tissue at each grasp of the instruments, 
and looking closely for any vessels whicl1 may run upon or through the 
anterior wall of the tnmor. 'Vhen the wall is reached it should be 
divided in the s~me manner, and, upon the escape of the contents through 
the opening, this should be enlarged by introducing the dressing forceps 
a nd dilating. The opening in the wall should ue about one inch long. 
A cont inuous catgnt suture should be carried through the integument, 
stitching this to the edges of the sac. Tue cyst should now be well irri
gated with boric-acid solution , and rubber drainage tubes introduced, 
one into the deepest and another in the npper portion of the sac. A 
loose aseptic dressing shonld be applied. The indications for changing 
the dressing are h;cmorrhage, rise in temperatnre above 103°, and for 
pnrposes of cleanliness. In two of my cases in which large cysts were 
evacuated there was considerable febrile mo\'ement for the first week 
after the operation. As the cyst becomes lille<l with grilnulation tissue, 
the tubes should be grndually shortened. 

In the remo\'al of a solid unilateral goitre, a Cl'llcial inoision is prefer
able. This should be very free, in order to give a full view of the wound. 
The dissection should expose the entire anterior surface of the mass be
fore attempting to get beneath it at any point. Care must be taken not 
to tear or incise the substance of the tumor, since it bleeds profusely, aml 
is often so friable that it will not hokl a ligature. Tlie object of the oper
ator shou lu be to get into the capsule of tlw tumor. " "orl<ing with the 
dry dissector between this and the su1foce of the neoplnsm much bleed
ing may be avoided. "'henever a Yessel is seen in the track of the dis· 
section, it should be seized in two places with the forceps (the narrow
jawed instrument is preferable), dh-ided between them, and each end 
tied with stont catgut. 

In lifling the tumor the operator should work along the outer sidr, 
and pass undt•r the mass from this aspect. In this way the superior and 
inferior thyroill ,·essels may be ligatnrerl in the earlier stages of the 
operation, and the chief source of bleeding controlled. The presence of 
the recurrent laryngeal nerves, as they pass upward on eithe1· side, in the 
space between the trachea and O'sophngns, shou ld not be forgotten. 
By keeping rlose to the capsu le of the tl1m<n' the leaHt ri'k "ill he 
incurred. '!'he veins passing into the mass are at times of great size, 
and the walls of those in the tumor are in some cases yen· friahle, cans· 
ing murh nnnoyanre and delay, in repeate<lly breaking cl~wn under the 
ligature and recnrriug luemorrhage. In one or my cases the internal 
jug;nlar vein was irn·oh·ed in the mass to snch an extent thnt it was 
necessary to tie this Yessel abo,·e and below, and dhide it. \Yhen all of 
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the tumor is free, except the isthmn•, this should be surrounded with a 
small elastic ligature, and dil'ided. The edges of the wound are now 
closed with catgut, the drainage tnhe and rubber ligature brought out a~ 
the most dependent portion of the incision, and a sterile dressing applied. 
The ligature comes away by drawing upon it about the eigl1th day. 

The progno8is from this operation is favorable in a large majority 
of cases. It only becomes gram in tbe larger tumors, and the chief ele
ment of gravity here is the exhausted condition of the patient, resu lting 
fro111 press11re of the mass. I t must, howel'er, be classed among the more 
formidable operations, although modern surgery has greatly reduced the 
death rate. 

In the removal of double goitres, if the two tumors are of large size, the 
two operations may be done with an interrnl of two or three weeks, should 
the first operation be unavoidably pl'Olongecl. In the double simultane
ous operation, the better incision is that of Koc·h er, whose magaificent 
achiel'ements ia thyroidectomy lea,·e him unquestionabl y the first of 
surgeons in this tielcl. It is Y-shaped. the oblique prongs rnnning from 
below the ear on either side ancl uniting at the most com·enient point 
near the pomum .\dami ia the middle line. Thence a single median 
incbion extends clown to ancl somewhat beyond the s1ernal notch. R e
flecting the Ua ps. the masses are well exposP<1. The intra -capsular clis· 
section should now be continnecl as j11st cle;cribed. 

Jlyda/id cysts are in very rare instances met with in this organ. 
They should be treated by incision ancl drainage, as laid clown in the 
management of cystic goitre. \Vhen the tumor is of small size (two 
inrbes or less in diameter), aspiration ancl hyperdi stention with boric
acid solution may be tri ed. The fluid should be at once withdrawn and 
compression maintained for sernral days. 

Jn carcinoma ancl sarcoma of this bocly, complete thyroiclectomy is 
deman<led. 

Exopltllwlmic Goilre-Basedow's or Gr01•es's Diswse.-In this dis
ease the th yroid body is increased in size, chietly clue to the dilatation 
of the arteries and veins in its substance. There is a varying- degree of 
hyperplasia of the g landu lar substance and the connective-tissue s troma. 
Thi,5 condition is acrompanied by violent chroni c palpitation of the heart 
and protrusion of the !'yeball s. The cause of this disease is not known. 
It is generally considered to be a nerrnus disord er. It is met with in 
women about twice as often as in men. Aft!'J' dent11 the heart is fo und 
to be hypertrop hied and dilated. The ; ize of the thyroid tumor is 
~reatly dimini,hecl after death , and the exophthalrnos di'l1ppenrs. This 
form of :.:oitre is rarely mnenable to su rgical treatment. 

In th e medi ca l t1·ea tment of exophthalmic g-oitre the g-nlrnnic cu rrent 
dii\'cterl to the sy mpatlwtic ga nglia of the ne<·k is hi:.:hl y recommended. 
The dii·ect cu rrent is employed, one eleC'trocl e being placed over the 
spines o( the cerdeal Yertebrre, while the ot he1· is passed over the en
larged thy rnid from the s ternum to the lower jaw." This treatment 

•Dr. Doughty, or Augusta, Ga., hns met with gratifying results in thi~ mC'lhod or trentment. 
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should be supplemented by tonics, thyroid extract, out-of-door life, at. 
tention to increased nutrition of the tissues, and abstention from all vfo. 
lent exercise or excitement. 

THE LARYNX .AND TRACITEA. 

The operations npon these organs in the neck are l71yrotomy, laryn,. 
golomy, laryngo-traclieotorny, traclteotomy, and exsection of the larynx 
or laryngectomy. 

'l'ltyrotomy is indieated in the remo,-al of neoplasms or foreign bodies 
from the larynx, which can not be reached through the month by the aid 
of the laryngoscope and forceps or snare. The patient should be placed 
upon the tabl e, with the head well depressed. Make a perpendicular 
incision from near the renter of the hyoid bone, in the median line 
of the pomum Adami, as far down as the criroid cartilage. The bleed
ing is thoroughly anested, and the two wings of the thyroid carti
lage divided exactly in the angle of union. This should be done \\ith 
great care, in order to amid wounding the vocal bands, which are at
tached on either side of the median line, in front. U at this stage of the 
operation a tenaculum is inserted , on either side, the aim may be drawn 
apart, freely exposing the interior of the larynx. In closing the wound 
the cartilages are not included in the sutures, it being sufficient to bring 
the edges of the skin together. 

In laryngotomy tile opening is made through the criro-thyroid mem
brane. It is inilicated in rodema of the glottis, obstruction of the larynx 
by new growths, foreign bodies, and exceptionally in rapid inflammatory 
swelling of the tonsilo or pharynx, with occlusion of the larynx. 

\Vhen the emergency ilemands it, rapid laryngotomy may be per
formed as follows: Make a single incision from the notch in the upper 
margin of the thyroid cartilage, in the meuian line, to the lower edge of 
the cricoid ring, then turn the knife edge upward and thrust the point 
through the crico-thyroicl membrane. A hook should now be quickly 
inserted on either side, ancl the edges of the wound separated. Traction 
not only opens the wound in the membrane to admit the air more freely, 
but it also arrests the bleedinl!" "'hen tenacnla can not he had, a fair 

snbstitnte may be extemporized from wire, or 
the ordinary meta l hairpin. The opening in 
the membrane may he enlarged by a transverse 
incision when neressarv. 

\\'hen expedition i~ not urgent, the bleed· 
ing from the wonnd in the _intef(urnent should 
be arrested before the openmg rnto the larynx 
is made. 

Fio. m.~l:~~1:'.%n\~~.1·hca tube, If it is neces~mry to keep the wound open. a 
silver trachaa canula (Fig. 617) should be in· 

serted. This instrument is secured by a tape tie<l around the neck. 
" 'hen it becomes obstructed, the inner canula should be withdrawn, 
cleansed, and reinserted, and, if necessary, the larget· tube remaining in 
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the larynx should he brushed out with a small brnsh or mop. "'hen 

this instrument is worn it should be carefully watched, as long as any 

danger of its becoming obstrncted exists. It may be worn indefinitely 

in cases of permanent laryngeal stenosiR. 
Larynr;otomy without a 1'ube.-\Yhen a cannla is not at hand, a 

neeclle, armed with fine, strong silk, should be passed. on either side. 

through the integt1ment and cricoid membrane, brought out through the 

opening in the larynx, and the sutnre tied. It is best to employ two 

sutures in each side of the wound. These may be tied behincl the neck, 

or attached to bits of ailhesirn plaster and fastened to the integument, so 

as to keep the wonncl open. A strip of plaster should be laid on each 

side of the wound, to prernnt the thread from cutting into the integu

ment. 
Larynr;o-traclwotoniy (an operation rarely performed) consists in 

extending the incision of laryngotomy through the cricoicl cartilage, and 

the upper one or two rings of the trachea. 
Tracheotorny is more frequently clone than either or the operations 

jnst given. The trachea may be opened (1) abo,·e the isthmus of the 

thyroid bofly, the upper three or four rings being didcled; (2) the 

isthmus may be tied with a double ligature, divided, and the trachea 

opened beneath it; (3) the opening into the tube may be altogether be

low the isthmus. 
It will rarely l'e found necessary to divide the isthmus. The opera

tion abo,'e the istl1mus is simpler, and should be preferred in all cases 

where the obstmction is in the larynx. For the removal of a foreign 

body lodged in the bifurcation of the trachea, or in either bronchus, the 

lower procedure should be adopted. This operation should also be pre

ferred in diphtheritic croup when all other measures ham failed. The 

results achieved with the laryngeal tube of D1" O'Dwyer, of New York, 

justifies a faithful trial with this instrument before resorting to the for

midable operation of tracheotomy in diphtheritic croup. 

lfir;h Opemtion.--Plnre the patient on the back, in such a position 

that the head falls well over the end or the table. If an anmstbetic is 

not gh·en, one assistant should hold the extremities immovable, while a 

second steadies the head. The operator should stand to the patient's 

rii,rhr. facing the light. It is important that the head be held so that 

the nose and symphysis menti will be directly in line with the inter

rladcnlar notch and t1mbilicns, for if this precaution is not taken tbe 

trurhea may be displaced, an accident which might lead to great annoy

ance, especially in rhilc1ren, in whom this tube is always very small. 

The incision should be exactly in the nwdian line, commencing at the 

crnter of the th.vroid cartilal!'e and extending downward one inch and a 

half, or more if necessary. The edges of the wound shonlcl be separated 

by retrartors, nnd the incision continued clown to the tube. All bleed

ing shoulcl be arrested by the forceps ancl ligature before the trachea is 

openetl, for fear of suffocation from the entrance of blood. 
In some subjects it will be found that the isthmus of the thyroid body 
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is situatell so high that an opening suffiriently long can not be made 
without displacing it downward. 'fbis may be done by dividing with 
the cun·ed sd$sors the muscular and ligamentous bands which are at
tachecl to the isthmus below, aud the hyoi<l bone and thyroid cartila"e 
abO\'e. This spction sho uld be made on either side of the incision, op];,_ 
site the fii'st l'ing of the trachea. .After a ll bleeding has ceased, the knife 
should be cal'l'ied into the trachea with the edge directed upward, and 
the two or three upper rings <lidded. 

Low Operation.-The indsion through the integument extends from 
th e c!'icoid cartilage to the lernl of the inter-clavicular notch. Separate 
the sterno- thyroid mnscles in the median line, and ca rry the dissection 
caref'llll y down to the trachea, avoiding the isthmus of the thyroid bocly 
and the inferior thyroid vein, a branch of which is in front of this tube. 
The anterior jugu lar vein occasionally is in lhe median line. Any of 
these vessels coming within the line of incision shou Id be secured 11·ith 
a uouble ligature before being dirided. The tracbPa will be found deep
ly situated, and should be incised throngh four or five ringg, in the same 
manner as ad vised in the preceding operation. If a trachea tube is not at 
hand, the operation may be completed, as ad vised in laryngotomy, with
out a tube. 

FOHEIGN BonIES IN TUE LARY .NX, TnACIIEA, AND Bno.Ncm. 

Fo1·eign bodies in the respiratory tract are, in almost all instances, 
introdnced by way of the larynx, into which they may fall by grarity 
or be drawn in by the snction force of the inspiratory effort. Occasion
ally they enter directly from without, as in stab or g unshot wounds, or 
ma y make their way in from the msoplrngns by. perforation or from the 
rupture of an anemism or abscess. Pieces of coin , buttons, teeth, secrls, 
threacls, pins, blow-gnu darts, shot, particl es Qf food, etc., are among the 
most frequent substances lodged in the air passages. A foreil?n body 
may lodge just behind tbe epiglottis, across the rima glottidis, in the 
vent1frle between the trne and false bauds, between the vocal cords. or, 
passing these, it may descend into the trachea or bronchus. If it be a 
solicl and smooth bocly, i t will pass in to the bronchus and continne to 
descend until the smaller diameter of the tnbe arre ts its progress. Any 
substance with projecting, s harp edges, or lon1< and pointed, as a pin or 
fish bone, may become lodged across the windpipe at any point. 

The symptoms of a foreign bocly in tlw air passa1<es are immediate 
mid remote. Strangulation, co ugh, ancl cyanosis immediatel,v r.fter the 
escape of any substance backward from the mouth or nose, or matter 
which has been regurgitated from th e stomach, always sui!gcst tl>e en
trance of fo1·e ip;n matter into the larynx or trachea. In some cases 
death ensues almost instantly from asphyxia. In others the symptoms 
o f strangulation last for a few moments ancl then disappear, leading 
the patient or attendant to belie,·e that the foreign body bas lieen 
conghed out or swallowed. The momentary cyanosis and strangulation 
are caused by spasm of the laryngeal muscles, induced by diiect irrita-
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tion from tllP foreign body. As soon as these relax a forcible inspira
tory effort may eany th~ oubstance downward to the trnchea 01· bronchus, 
or the expiratory eongh may ham discharged it into the mouth. In any 
el'ent, the •ymptorns of asphyxia disappe:ir unless the offending sub
siance is 'o lar!(e that, evpn when sucke<l into the trachea, it completely 
occludes this tube. The remote symptoms of foreign bodies in the air 
passages are chiPtly inflammatory. Traumatic tmchitis, bronchitis, 
pneumonia, gang-1·ene, and ahscess may ensue. Abscess and gangrene 
are rare. Bronchitis is ine1·itable, ancl localized 01· lobar pneumonia is 
not infrequent. 

The clictgnosis may be cleterminer1 by inspection, palpation (either 
direct or intermed iate), and hy ausrltlrntion, together with a due regard 
for the sensations experienced by the patient. Inspeetion is on ly possible 
with the laryngoscope. Direct palpation is only possible when the sub
stance is lodged in the larynx, since the tip of the finger can not be car
ried beyond this point. 

Au ·cultation is of great aid to diagnosis, especial ly when the body 
has passed deep into the respiratory tract. Diminution or absence of 
the normal vesicular murmur OYer one entire lung inclieates the partial 
or complete ocdusion of one primary bronchus by the foreign body. 
If this intt•rference is limited to only a portion of the lung, the indi
cation is that the body has passed into one of the subdidsions of the 
bronchus. 

The compensatory increase nf the normal vesicular respiration in the 
opposite lung will i.Je propol'tioued to the intel'l'erence with the func
tion of the affected sirle. " ' hen a narrow bocly becomes lodged in the 
tmcbea or bronchus. its presence is inclirated by a sibi lant or his~ing 
sound, heard \\·ith ~reatest intensit, over the point of lodgment, :rnd 
carried upll'ard and clowull'anl with the expiratory or ins1oiratory n1ove
ment. 

The presence of pain persisting in a ghen locality points to the seat 
of loilgment of the foreign substance. Persistent spaslll of the larynx 
until tolerance is acquired suggests lodgment in the rnnt1·icle of this 
organ. 

Trcalment.-The immediate indication is the prernntion of fatal as
phyxia, and this may require rapid Jaryngotorny 01· t1·a"heo1omy, and, 
in exceptional instances, the resuscitation of the patient by the method 
of Svlvester. As soon as this clanger is obviaterl, the remoral of the 
foreign body may be undertaken. It is well to remember that in a few 
instances symptoms of asphyx ia have been prucl11ced from the epiglottis 
having been drall'n into the rima glottidis by a poll'errul iuspiratory 
effort. 

When fatal asphyxia is not threatened, no immeclfate operation is 
in<licatecl. The patient should be turned head downward and Yio
lently shaken, ancl at the same time made to cough or sneeze. If the 
'nbstance is smooth or hea,·y, it may be dislodgecl ancl expelled in this 
manner. 

If this procedure is unsuccessful, the question of operatirn interfer-
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ence should be considered. If the body can be located in the larynx, it 
can readily be removed by the operation of thy1·otomy if the patient is a 
child, or by laryngotomy and the introclnction of the little ting-er inro 
the organ throug-h the wound in the adult, pushing the offending sub. 
stance upward into the pharynx. Either of these procedure is prac
tically free from clanger. ·when the foreign body has passed into the 
trnchea or bronchi, the necessity for operative interference will clepenrl 
upon its size, shape, and location. If it is small, and produces no marked 
disturbance of respiration, and is deeply lodgecl, no effort should be 
made to remove it, for the following reasons: \\ ' hen small it is not apt 
to inflict serious damage; tracheotomy ancl the introduction of instru
ments into the respiratory tract are not without risk; lastly, the uncer
tainty of finding or dislodging a small body should be taken into con
sideration. 

\Vhen, however, the character of the foreign body is such that its 
presence is a source of great clanger to the patient, and it can not be re· 
mo,·ed without operation, surgical interference is demanded. The posi
tion for the patient is the same as for tracheotomy, and this operation 
should be done as low down as possible. \\'hen the traehea is opened, 
the little finger should be carried tlownwarcl to the bifurcation in the 
hope of locating the body, and, if discovered, it sho11ld oe grasped with a 
pair of forceps and removed. If it is nor enconnterecl below, the upper 
portion of the tube should be examined in the same way. If it can not 
be reached by the finger, the angular alligator forceps (Fig. 618) should 
be carried into the bronchial tnbes, carefully regarding any arrest in the 
progress of the instru mcnt. 

A solid or large body may be fP.lt and seizecl without great difficulty. 
A small, light substance may be tuuchecl without any sense of resistance 
to the banrl of the operator. If it can not be rccog-nized, the point of 
the instrument shoulcl be carried into the bmnchus in which the bodv is 
located, the jaws separated, and, while open, carried about half an i~ch 
farther in, and then closed and withdrawn in order to see if the object 
has been grasped. This manceune is repea ted se,.eral times until the 
whole length of the bronchns has been searched. If the foreign body is 
not found, it will be judicious to search in the opposite bronchus, for it 
is pos~ible for it to barn been dislodged in the course of the exploration, 
and carried by the respiratory effort into the trachea and clown into the 

other tube. If proper for-

.. ~~~=~~~~~=~-J ceps can not be obtainecl, a 
loop of sih·er "ire may he 
used. 

'"'°· ""r~7.'.'~,;~ [~;,;~,~·.~;3'\,;~;.~~:~ bodies trac~~~ s~~l~ll~{"~!o~o:: w~;\~ 
!!reat care not to inflict un

necessary violPnce upon the mucous membr;ne. 
H the bocly is remMed. the wound may be left to heal by granulation. 

simply closing- it with adhesive strips, or, if the patient has borne the 
anresthetic well, it will, be better to stitch the trachea with catgut, and 
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the edges of the wound separately with the same substance. II the object 
is not found, the tracheal wound should be kept open ·by inserting a large 
trachea tube, or by sewing the tracheal rings to the edges of the divided 
integument and keeping the wound open by tying the strings behind the 
neck. 

Figs. 610 and 620 exactly represent an air-gun dart which was lodged 
in rhe rig-ht bronchus of a boy tweh-e years old, who came under my 
rare in 1884. * In the" act of filling 
his lungs to project the dart from the ~ 
gun it "·as carried into the trachea. 
8pasm of the laryngeal muscles fol-

lowed forn. few moments, with marked I 
ryanosis. After this there were no 
symptoms of disturbance beyond a 
sliµ:ht rough. I performed tracheot-
omy at the lowest point possible, · . 
dislodged rhe body by forceps carried . 
into the bronchus, when it was ejected • 
during a Yiolent paroxysm of cough~ 
ing. 'J'he wonnd was left to close by Fi~e~~~·~I/11t~r:3'.ne, 
µ:11rnulation. 

""hen a foreign body is lodged deep in the lung and is producing 
dang-erons septic inflammation of this organ, or the pleura, and is so 
situated that it can be reached by resection of one or more ribs, surgical 
interference may be entertaineJ. 

Letrynr;ectomy, or exsectiou of the larynx. a l though a formidable 
opem1ion, is, under certain conditions, justifiable. It may be partial 
or romplete. The graYity of the procedure may be estimated from the 
fact that over one thircl of all the cases have died within eight days of 
the operation. 

The conditions which justify this proceclnre are the inrnsion of this 
or,gnn by malignant neo]J1asm, and, in rare instances, destructive cbon
Jrilis, with infiltration and threatened occlusion of the respiratory 
tract. If, after a carefnl study of the case, the surgeon is convinced 
!hat there is a fair probability of relief from pain and prolongation of life 
hy The remo1·al of the diseased structures, g-reater than he " ·oulcl be 
likely to obtain by the palliative operation of tracheotomy, he is justi
fied in ach·ising the operation. 'Yhen the tissues about the larynx are 
11idel_v infiltrated with the malignant neoplasm, the operation is not 
justifiable. 

Complete lary11r;ectorn!J is performed as follows: Under chloroform 
narcosis an incision is made from above the Ii void bone in the median 
line over the pomnm Adami an cl clown ward in ti1e direction of the mid cl le 
line of the manuhrium. A transverse incision crosses this at the le1•el of 
the rorncoitl cartilage, taking care not to wound the g-reat vessels and im
portant structures lying on the side of the neck. A careful dissection is 

*"New York ;\lcdical Journal," Xornmbcr, 1884, p. 487. 
40 
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made and all lucmorrhage controllerl as the operation proceeds. The 
wound should. be perfectly dry when the dirhion of the trachea is effected . 
• \.fter this is exposed and dissected free from the cesophagus by the finger, 
a probe-pointed, curved bistoury should be carefully inserted between the 
msophagus and the trachea at the point at which the windpipe is to he 
didclecl, an<l when everything is ready, a qu ick di\'ision of the tl'1rhea is 
macle aml the dissection completed from below upward. In this way no 
bleeding can escape into the respiratory tract. By placing the patiem 
with the head considerably lower than the feet, I have done this opera
tion without the use of the Trendelenburg or any similar tube. In fact, 
this complicated apparatus is a hindrance rather than an aid to mpidity 
in th is procedure. It is usually necessary to treat these wonnds by the 
open method, closing only the angles of the incisions. Great after-care 
is essential in preventing the descent of salirn or ingested liquids into the 
trachea. \\'hen the operation does not of necessity demand the remoral 
of a portion of the anterior wall of the msophagus or that portion of the 
pharynx immediately below the tongue, and this is opened into the up
per portion of the operative field, this part of the wound should be closed 
at once so that the patient may be able to swallow "·ithout the use of the 
stomach tube. The rube should be held in reserve in all cases for the 
purpose of feeding. It is always advisable to sew the integ-ument either 
to tlie eclges of the tracheal wound or to leave this projecting from the 
partially closed wound to prevent septic infiltration as well as to obriate 
the danger of emphysema. 

Partial laryngectomy is performed in the same general way as the 
complete operation. Tbe val ne of morphine as an acljuvant in securing 
profound narcosis with the minimum of chloroform or ether can not be 
overestimated, especially in connection with this particular operation. 
In fact, it is possible to obtain complete amcsthesia with this agent alone 
without chloroform or ether. In the case of a patient, sixty-two years of 
age, with epithelioma of the right half and the anterior portion of the 
}eft half of the larynx, iuvob·ing the vocal cords, I dirl an extirpation 
after the following method: A preliminary tracheotomy was done two 
weeks before tbe operation; I endeavorecl to administer chloroform 
through the trachea tube, but such was the irritability of the respiratory 
tract this hacl to be stopped. One fourth of a grain of morphine "·as in· 
jected under the skin, and twenty minutes later one sixteenth of a grain 
additional. Fifteen minutes after the second injerrion the patient was in 
a semiconscious condition and the anrosthesia was quite apparent. The 
operation was begnn by making a longitnclinal incision running from 
above the hyoid bone down well over the larynx as far as the wound in 
the trachea. A crucial incision was made jnst over the pom11m Adami, 
exposing the larynx. All bleeding points were secured as the dissection 
was made. The patient was unconscious and l(ave no e>idence of feeling 
pain. .\bout twenty minutes after the operation was begun another six· 
teeuth of a !(rain of morphine was injected. In all se1'en eighths of a 
grain were used cluring the operation, which lasted nn hour and thirty 
minutes. The entire right half of the thyroid and cricoid cartilages were 
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removed and the upper hall of the left side back to the pha rynx, includ
ing the vocal bands a ntl muscles. The patien t rema ined perfectly q uiet 
during the operation, a t no time felt any pain, and made a satisfactory 
recorery. I ba1·e employetl t!Jis agent in a nu mber of instances in other 
opemtions with very g reat sati sfaction. always ta king t he precaution to 
have at band , in hypodermic syringes, ready for use, the antido tes to 
opium narcosis-viz. , atropine, caffeine, with strychine for heart s timula· 
!ion when indicated. 

Neoplasms of tlte L arynx ancl Trachea.- Almost erery form of new 
l(rowth has bee n removed from the la ryl\x. N o portion of the organ is 
exempt. The symptoms are referable to the location of the neoplas m 
and to its size, and in a certain sense to its shape. Those situated upon 
the vocal bands are firs t noticed, on account of interference with the 
voire. A neo plasm may develop in the ventricle, and not be noticecl 
until i t encroaches upon the cords. Dyspncca occurs earlier, when the 
tumor is situated upon the rima glottidis. 

Cough is not a prominent symptom, fo r the reason that the slow and 
progressive development of the neoplasm gradua ll y acc ustoms the larynx 
to its presence. Spa ·modic cough does, howe1-er, occur in peduncula ted 
growth s, which are mo1'ed to and fro as the a ir ru shes in and out of the 
larynx. 

The diag nosis may be made from the symptoms detail ed, bu t chiefly 
by palpation and the la ryngoscope. The location is sim ple, bu t the di f. 
ferentia tion as to the character of the growth is a t times d ifficult. P apil
lomala are most frequentl y met "~th, ancl papilloma in the la rynx pos· 
sesses the same general properti es observed in these gl"Owth s in more 
exposecl qnarters. They are most commonl y fo und upon the ,·ocal bands. 
The tumor may appear in the mirror as a single wart-1ike fungus, or 
pinkish-gray tu ft upon the cords or laryngeal wall , or there may be sev
eral which fill a g rea t part of the opening . The fibroid lar~' ngeal polypi 
(fibromala) are chiefl y pyriform, pednncnlated, and smooth, in location 
and rolor resembling the papillomata. 

E11c11ondromata of the larynx, less frequentl y obser i-ed than the t.,-o 
preceding neoplas ms, a re developed fro m the cartilage proper of the 
larynx. They are usually seen in the l"icinity of the crico-arytenoid 
ar1irnlation. C'!Js fic tumors are rare. Occlusion of the d uct of the sac
culus laryngis will lead to the appearance of a tnmor in the ventri cle, 
bet1reen the true and fal se ba nds. Other cysts may result from simple 
follirnlar occlusion. Telanr;iectasis, or anr;ioma, is a s till rarer fo rm of 
laryngeal tumor. Carcinoma (epilltelioma) is, un fo rtun a tely, not a rare 
disease of thi s organ. Sarcoma is very rarely met with. .Epithelioma of 
the larynx, in common with all malignant (as well as benign) neoplasms, 
occurs chi efl y a t the upper portions of the organ. 

Tlw treatment of all f01·ms of benign tumors of the larynx is their 
remornl with the knife, scissors, the snare, or causti cs. Remorn l of 
malignant grow ths, to an extent sufficien t to p re,·en t recurrence, "ithout 
a total or parti al lnrynger tomy, is rarely possible. Benign growths, 
especia ll y the smaller new formations, may be remured best by chromic-
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acid crystals directly applied at frequent sittings. A small pellet of 
cotton is attached to the end of the applicator, and a particle of chromic 
acid, of conYenien t size, is picked up on this and carried down to the 
tumor. 'L'he crystals adhere to the liut until they come in contact with a 
moist surface. In carrying the instrument through the month, care must 
be taken to avoid touching the mucous surfaces. Epithelioma in its 
early development may he successfully destroyed by this escharotir. 
'l'he operator should take advantage of the anresthetic properties of 
cocaine to render the pharynx and larynx tolerant of manipulation. 
Nitrate of silver may also be used, but is inferior to chromic acid. 

Aoulsion, or tearing away the neoplasm, is a useful and frequently 
em ployed method. J<'or this purpose various forms of forceps have been 
used. Pedunculated tumors may be snared and cut away with the 
wire loop of Jarvis. Fibromata often adhere so tenaciously that they 
can not be torn away without damage to the larynx. Care should be 
taken to regulate the force so that injury to the vocal bands or the smaller 
cartilages may be avoided. 

The operation of tliyrotomy-beretofore described-gives tbe best 
command of the cavity of this organ, and allows the more thorough and 
safe removal of the neoplasm. 

Neoplasms similar in character to those fonnd in the larynx may 
occur in the trachea and bronchi. The location of the new growth may 
be determined from the physical signs. 

The treatment is strictly surgical, ancl involves physical exploration 
of the respiratory tract, with avu lsion or excision of the growth, or the 
introduction of the trachea tube to prevent asphyxia. 

PHARYNX: AND CE~WPHAGl'i:,. 

Plwrynx.--Neoplasm of the walls of this cavity are comparatively 
rare. They occur usually in the ,·anlt, and are attached to the mucous 
membrane, or periosteum, beneath the basilar process. The treatment 
consists in remoml by the snare or g-alrnno-cauter~·, or, if the tumor .is 
of considerable size, by the knife. In some instances delig-ation of both 
external carotid arteries is addsable. Tn one instance I was compelled 
to do this to avoiJ almost fatal hmmorrhage from a ,·ery ,-ascular tumor 
of this region. Inoperable cases may be benefited by ligation of both 
external carotids. The method described in operations upon the upper 
jaw iR, however, to be preferred. 

Foreign bodies are not infreqnently lodged in this organ. They may 
be discovered by inspection with the pharyngoscope, or felt with the 
ind~x Vinger. 

The treatment is removal by the aid of the mirror and cnrl"ed forceps. 

CE~OPHAGCR . 

Rupture of the msophagus, though several instances are recorded, i~ 
exceedingly rare. The accident occurs in forced efforts at deglutition 
after overdistention of the stomach. The symptoms are intense pain in 
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the region of the rupture-which is usual!~' in the long axis of the tube 
and near the diaphragm-followed by rapicl ancl fatal collapse. Yomit
ing does not occur, although the contents of the stomach may be emp
tied, in part, into the mediastinum. 

Foreign Bodies.-The lodgment of bodies in the msopha1rns, result
ing in partial or complete occhtsiori, is of frequent occurrence. The 
symptoms depend in great part upon the cha meter of the fo reign sub
stance. A ."harp and n:urow body- as a bone, pin, needle, or splinter of 
woocl-will produce pa.in at the seat of lodgment, but will allow the pas
sage of liqu id and semi-solid ingesta. Soft, compressible particles of 
large size may completely occlude the tube, and cause pressnre upon 
the trachea sufficient to induce marked asphyxia. The diagnosis must, 
in part, be based upon these symptoms and the history of the acci
dent. Pressure over the seat of _ lodgment of a sharp substance will ex-

GOO 
.FIG. f::!l.-(E:<ophn~enlsound nnd bulbs. 

a1t1<erate the sense of pain, while the inabili ty to swallow liquids will 
indicate the complete occlusion of the tube. The int1·ocluction of the 
elastic cesophageal sound (l<'ig. 621) will demonstrate the presence of any 
occlncling bocly. 

In order to introduce this instrument, lubricate it. with the white of 
an egg, or glycerin, and cause the patient to throw the head back so as 
to bt·ing the axis of the mouth and pharynx in line with that of the 
msopbaglls. Insert the bougie so that the point will glide o,·er the 
root of the tongue a ncl strike the posterior wall of the pharynx behind 
the larynx. The tongue should not be drawn out of the month. Spasm 
or the glottis will pre,·ent the instrument passing into the larynx, 
while, if kept in the median line and p ushed carefully clown, i t will 
pass into the msophagns. 

The location of the foreign body will be indicated b~· Rtoppage of the 
"sonncl. The prognosis is nsuail)' favorable when the occlusion is not 
complete. If the distention is great enough to interfere with respiration, 
the gi-adty of the accident is increased. Infl a mmation, abscess, ancl per
forat ion of the crsophngns may occm if the obstruction is not removed 
within the first few da \ 'S. In a case seen in consultation in 1890, perfora
tion took place from the lodgment of a chi cken bone about two inches 
ahore the cardiac orifice. Abscess and empl1 ysema of the mecl iastinnm 
ensued. Four clays after the accident I made an incision at the npper 
rna1·gin of the sternum on the right side, entered the upper mediastinum, 
and ~are ,·ent ton quantity of exceed ingly oifensirn gas. The ims was 
too deepl.r Rea ted to escape through this incision. 

Treat111r11l. - 'Yhen a. foreign body is lodged in the msophagns, and 
does not completely occlude i ts caliber, it may usually be dislodged by 
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producing emesis. If there is complete obstruction, the art of vomitin" 
should not be excited, nor is the employment of a sound or bougie t~ 
push the object into the stomach permissible. 

\\'hen the substance lodged does not occlude the <rsophagns, an<l 
emesis has failed to di slodge it, the umbrella probang (Fig. 622) should 
be introduced. This instrument is lubricated, closed, and passed into 

1"10.622.-Bristleprobang,forremo\'illgforeignbot.lies. 

the msophagns until the bristles are well beyond the ~:+
point of lodgment, when they, by pressure upon the --i,yl 
whalebone handle, are projected, completely filling the 
tubP, and the probang withdrawn. If the introduction of this instrument 
is difficult or painful, au anrosthetic should be administered. 

In case of complete obstruction, where the danger of inanition is 
threatened, or where pressure upon the trachea mnst be reliered, (1!8opl1-
agolo111y should be performed. 

The incision should be malle about fi ve inches in extent, along the 
anterior border of the left sterno-mastoid muscle. If the occlusion is 
high up, the center of this cut should be opposite the point of obstruc
tion. 1f it is below the sternal le,·el, the tube should be opened as low 
do,vn as possible. If necessa ry, the sternal origin of the mastoideus rna)
be divided. The caro tid artery and jugular min are left to the outer 
side. The th yroitl body should be drawn outward or lifted upward. 
The omo-hyoicl, th yro- hyoid, aud sterno hyoid muscles should be l1eltl 
to the inner side. A sound should now be introduced into the msopha
gus, in md~r to serve as a g nide to the operator. The opening shonlcl be 
malle on the lateral and posterior aspert in order to aYoid the recurrent 
laryngeal nen·e. " 'ith the finger introdnced into the wound, the foreign 
body may he felt and removed by the alligator forceps. It is usual to 
leave the wo1md open. For the first three or fonr clays after the opera
tion the patient must be fed by a tube introduced through the mouth 
ancl be\'Ond the wound . 

Stricture.-Stri cture of the msophairus may be spasmodic or organic. 
TllP irritat ion ca used by an organic stricture may not only exa!!p:Prate 
the deg1·ee of constriction by exciting spasm of the muscular fibers of 
this tube in the immediate vicinit~· of the stricture, but also at points 
remote from the seat of the organic lesion. 

Orgctnic st ri ctu re is comparati vely rare. It may result from inflam
mation of the mso phagus caused by the ingestion of scakling water, strong 
aci<ls or alkalies, the lodgment of foreign bodies, by wonncls of the nerk, 
the presence o[ a neop lasm, an aneurism, or by the local expression of 
so1ne general dyscrasia, as in syphilis. 

The cliar11wsis is determined by interference with deglutition and hy 
physical exploration with the bulbous hongies. 

The pror1nosis is nnf,worable, although a fatal termination may not 
be rearhecl for a considerable period. 
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The t l'ffl l ment consists in dilating the stricture by means of elastic 
bougies, introdu ce<.l a t intern1ls of two or t hree days. These instru
ments shoul<.l be softened by being placed in warm wa ter for a few 
minutes before they are u sed. The mechani sm of in trod uction is t he 
sa me as fo r the bulbous bongies jus t descri bed. An ext ra long whale
bone boug ie, after the pa tte rn of Bank's dilating uretbral filiform bougie, 
will prove of serrice in s trictures of such small caliber that the ordinary 
oosophageal boug ie can not be introduced. 

Internal msophagotomy is a justifiabl e procedure in cases of orga ni c 
stricture which will not yield to careful and persistent efforts a t dilata
tion. In its performance, the msopliagotome of P rof. Sands (Fig. 623) 
has beet\ successfttlly employed. As described by t11i s surgeon,* th e 
shank of th e instrum ent, which is fifteen inches and a half in length and 
four millimetres in diameter, is a tlexible tube, made of narrow, spiral 
steel plate, secured within by two pieces of fine wire, in order to p re
rent stretching or sepa ra tion of the spiral coil. The ins trument is pro
rided with a variable nnmber of s teel bulbs, each bulb being fnrni shed 
with a corresponding knife blade. The bulb is ffrml y fastenecl by a 
screw to tb.e distal end of the shank, ancl the knife is a ttached to an 
inner flexible steel rod, manipula ted by a thnm b serew a t the p roximal 
eud of the instrument. B y turni ng thi s sere"-, the knife is drawn ou t 
from its concealecl position within the bulb, the baek of the blade slid 
ing Ol'er a tirm inelinecl plane. An index on a dial pla te indicates the 
amoun t of p rojection of the b lade, the maximum being two millimetres 
and a half. A small sliding ring on the Rpiral tube is used to indica te 
the distan ce of the stri ctm e from the incisor teeth . The b"ulb being 
conical, th e operator can readily perceive when it comes in contact with 
the stricture, before he projec ts the bla de. In operating, a bulb must 
he employed which exactl y fit s the stricture ; the depth of th e incision 
will then just equal the dis tance to which th e blade is p rojected by the 
action of the sc r·ew in the handl e. The bulb is iutrocl nced beyond the 
stri cture, and the inRtrnm en t withdraw n until t ir e shoulder of the bu lb 
indicates tha t it is in co ntact wi th the in fe rior or gastric border of the 

Fm. Cd3.-Prof. Sands'~ resophng:otomc. 

m ir ture. I t is then turned so that th e knife is posterior, the sc rew in 
the handle which projects th e blade is turnecl to the required ex tent, and 
the constricting band divided by pulling the instrnment ou twarcl un t tl 
resistance ceases. The blade is th en concea led and the <l'Sopliagotome 
withd mwn. Tho d il ating bougies may be introclucecl at once, or this 
mar be post poned fo r twenty-four hom s. The clanger to be guarded 
agn inst is an incision through the wall of the <l'Sop hagns. \\'ith the 
instrument of Prof. Sands thi s is sca rcely possible, especiall y when the 

* .. New York :\lcdical Journal," Februnry. t~S.J. 
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smaller bulbs are used, since the greatest projection of the blade is only 
a little more than one twelfth of an inch. 

" 'hen the occlusion is so complete that the crsophagotome can not 
be employed, or if for any reason this method of procedure is contra
indicated and inanition is threatened, the operation of gastrosto111y is 
imperati\'e. It is not only to be commended in permanent occlusion of 
the crsophagus from stricture, a diverticulum, or neoplasm, but in those 
cases in which extensive \ntlammation has resulted from the ingestion 
of corrosive substances. In this last condition the operation is intended 
to keep the organ at rest during the process of repair, in which nothing 
but water is passed through the msopbagus. It is always advisable to 
operate em·ly in all conditions. 

Operalion.-Two operatire methods may be entertained. 'l'he most 
modern, the operation of Sebanijew and Frnnk, "·hich has met with 
considerable fa\'Or in late years and which has for its chief aim the 
establishment of a rnln1lar fistnlous opening for the prevention of re
gnrgitation of food from the stomach, consists of an incision, four or 
fire inches in length, beginning near the xyphoid appendix, paralld 
with and a little less than two inches distant from the costal cartilages 
of the left side. All bleeding should be stopped as the operation pro
ceeds. \Yhen the anterior sheath of the rectus muscle is opened in the 
line of this incision, retractors are inserteil and the edges of the wound 

lwld apart. 'l'he fibers of the rectns are 
separated in their normal perpendicular 
arrangement by a blunt instrument, and 
the postel'ior sheath of this muscle and 
peritonmnm are then incised in the same 
(perpendicu lar) dit·ection. The stomach 
is now drawn out throngh this opening 
and the silk suture passed through the 
peritoneal and muscular coats (not en
tering the cadty) at a point near the 
fnndus, which is 11'ed in dr:rning out a 
conical pouch of the stomach about an 
inch and a half in extent (Fig. 6241. 
At this stage of the operation the edges 
of the parietal peritonmum, including 
the posterior sheath of the rectus. are 
stitched rurefnll y "ith fine silk to the 
peritoneal snrfoee of the stomach en
tirely around this cone, the sutures 
going deep to take good ltolrl in the 
muscular coat. A second incision an 
inch in length, parallel to the first and 

slightly abo1·e the rihs, is now made through the skin. By a careful 
dissection wltich lifts only the integnment, this wonnd is made to 
communicate with the first incision, and the silk snture passed into 
the stomach is brought up underneath the loosened integument and 
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out of the last and smaller incision, pulling the apex of the conical 
pouch of the stomach out of this opening (Fig. 625). The first incision 
is now closed with silkworm gut, and the apex of the cone of the stom
ach incisetl [or about half an inch am! 
sutured with fine silk to the wound in 
the integument, the stitches passing 
entirely through the coats of the stom
ach and the skin (Fig. 626). 

The patient may be fed at once if 
the condition demands it, but it is usu
ally safer to wait for at least twenty
four hours in 01·dt>r to secure peritoneal 
adhesions. This method pro1·ed very 
satisfactory in a patient operated upon 
by the author in 1896. 

\\'hen operations for the establish
ment of gastric fis tula are undertaken 
in rases in which there has been msopba
geal stenosis of long standing, it must 
be borne in mind that the stomaeh is 
always greatly contracted. and that the 
fondus is lifted higher up toward the 
diaphragm than normal. In some in
stances it is diflicult to lift even the fnndns of the s tomach np to the 
edges of the wound, and the operation just de tailed is not practicable. 

The older method, which is simpler, requires exposure of the stomach 
by an incision similar to that described in the foregoing operation. Tim 

stomach is immediately drawn into the 
wound and sutured with fine silk to the 
parietal peritomcum and skin, including 
the posterior sheath of the rertns mus
cle, in the entire circumference of the 
wound. A continuous suture may be 
employed, although the interrupted sn
tnre is generally used. This suture shou ld 
also include the muscnlnr coat of the 
stomach with the serous, but should not 
perforate the mueous coat. Silkworm
g ut sutures may now be inserted in the 

• npper and lower angles of the incision 
in the integument, partially closing this 
wound. It is best not to open into the 
stomach until twenty-four or forty-eigh t 
hours have elapsed, by which time union 

F10. •i:!ti.-Th ... opNnlion complm<l. will have occurred between eontiguous 
peritoneal surfaces, thus arnidin_g infil

tration into the peritonea l c'wity. Should the necessity for nutrition be 
extreme and rectal alimentatiou not to be relied upon to snstain the pa-
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tient, a quantity of milk muy be injecte<l by means of u large aspiratin~ 
nee<lle iuto the stomach UC the point of attachment. ln several instances 
after u fistula has been established by firm adhesions I have nsed an hour
glass-shape(! hard-rtlbber nipple with a lumen of one third of an inch 
inserted into the opening, in order to keep it patulous. A cork fitted 
to this prevented regurgitation. 

Liquid or semisolid articles of food may be introduced directly into 
the stomach, or, as practiced in the remarkable case of Dr. L. L. Staton, 
of North Carolina, tlte food may be masticated and thus submitted to 
the action of the saliva, and may then be forced from the mouth into 
the stomach through a tube. 

A woman about forty-five years of age who came nuder my observa
tion had accidentally swallowed a corrosive substance, producing acute 
closure of the msophagns. I performed the operation of gastrostomy, and 
through the artificial opening she was nourished for about teu months. 
Au interesting feature of the case was that at the time of the accident 
the woman was three months pregnaut, and went to full term and was 
delh·ered of u healthy child. After the acute inflammatory symptoms 
snbsicled, the strictures which resulted were successfully treated by inter
rupted dilatation by cesophageal bougies. 

In certain cases of stricture of the cesophagus in which only the finest 
filiform bongies can be introduced it may be found necessary to operate 
from the gastric instead of the pharyn11:eal end of the cesophagus. J. 
small-sized bougie to which a strong silk tbread is attached is caniecl 
into the stricture, through the cardiac orifice of the stomach and 
brought out at the mouth, or an opening in the <:esophagus, drawing the 
silk thread with it. Strictm·es have bPen divided by a sawing motion of 
the string (Abbe) or by pulling throng~ a series of bulbs (~Iaycll), gradu· 
ally increasing in size, which are attached to the string at regular inter
vals. Dr. Lange has sncressfnlly em ployed this method, having a blade 
(msophagotome) attached to each bulb. The subsequent treatment in 
these cases consists of the introd11ctio11 of msophageal bon11:ies, gradually 
increasing in size. Of these methods, that of Dr. Robert Abbe is to be 
preferred. For its performance, an opening in the <rsopbagus in the neck 
is required. The sawing motion of the thread diddes the stricttll'e ancl 
permits the iliterrnpted introduction of dilating soft hongtes. 

Ne10 Formations.-Epitlielioma is the most common neoplasm met 
with in the msophagus. Sarcoma is rarely met with. Cancer occurs usu
ally between the thirty-fifth and sixty-fifth year of life. The favorite lo
cation is near the diaphragm. The symptoms of malignant growth are 
chiefly those clue to obstmctiou and the development of the cancerous 
cachexia. 

Non-malignant neoplasms are slower in development, an cl, beyond the 
dysphagia they may produce, do not affect the general condition of the 
patient. 

Trealment.-:lfalignant new growths of the c:csophagns always justify 
a grave prognosis, especially so when situated in the lower portions of 
this organ. Beyond palliative treatment by dilatation with bougies, or 
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gastrostomy after deglutition is seriously impaired 01· impossible, nothing 
can be clone. Non-malignant neoplasms are also not amenable to surgi
cal interference when situated below the le,·el of the upper border of the 
sternum. \\'hen the upper portion of the cesophagus is in rnh ·ed, opera
tion is indicated, not only to relieve dysphagia, but in th e effOl't to re
move the disease. 

CEsoplwgectomy, or exsection of a portion o( this organ, may occa
sionally be justified in the removal of a malig nant g rowth of limited 
extent and situated in the upper portion of th e tube. The probability 
that, before the character of the neoplasm is di scovered , infiltration of 
the neighboring tissnes will have occuned, almost precludes a favorabl e 
result , and is therefore a strong argument agains t the propriety of the 
operntiou. 

Diverlicula, or pouches communicating with the ca\"ity of the cesoph
ngns are occasionally met with. They may be congenital, but are more 
frequently acquired. They communicate with the cesoplrng us u s11nlly on 
its posterior wall. Cervical cesophageal ili,·erticul a open into the main 
tube at the junction of the cesophagus with the pharynx, whence the 
pouch may extend between the vertebral column and th e cesopbngus 
as far clown as the bifurcation of the trachea . Thoracic cesophngenl 
direrticula occur most frequently opposite the origin of the bronchi. 

The causes of these abnormal pouches are rnrions. .As stated, tbey 
may be the result of a failure in normal development. A stricture of 
the msophagns may lead to a dilatation and p ouching of this organ in 
that portion immediately above the seat of constriction. Degeneration 
of the muscular fibers of th e tube in a limitecl area may lead to a beroia 
of the mucous membrane, in which , by the impact ion of ingested matter, 
a (U\·erticulum is formed. Ulceration of the lining membrane at any 
point, and from any cause, may !encl to the dernlopment of a sac or 
pouch by the infiltration of ingesta behincl the mu!'ons membrane.* 

The diagnosis of these diverticula is made" ith g reat tlifficnlty, and 
little hope of relief is offered, even when the character of the lesion is 
recognized. 

The presence of thP tumor is indicated by clysphagia. and this symp
tom nrn y ,·n ry in severity with the net of deglutition which ca rries food 
into the potwh. Dyspncea may be present as the result of pressure 
upon the trachea and bronchi, and phonation may be interfered with if 
the pnenmor:astric or recurrent laryngeal nerves are in volved. 

The treatment is chielly pallia tive, and consis ts in the use of liq uid 
diet. 

Fistulct of the msophagns may occur as a result of a penetrating 
wouncl, or from an abscess 01· ulceration which destroys a portion of the 
Cl'"ophageal wall. A few ins tances of supposed congenital fistula barn 
been reported. 

'l'he diagnosis will depend upon the passage of ingested matter 

• Rokitnnsh hns nchnnccd the theory that thoracic clin'rticuln rt'-;11JL rrom nl rophr of the 
Lrom'hinl lrmt;hntic gland::>, which nrc .situated on the anterior nnd la ll•ra l 11 -;peds of the 
<r,-ophngus. 
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through the outer opening, or the successful introduction of a probe 
from without. 

The treatment is surgical, and on the same principle as applied to all 
fistulous tracts; tbey sbonld be laid open by incision, packed to arrest 
bleeding, and afterward allowed to close by granulation. Or, as in tbe 
recent pl'Ocedure for tbe relief of fistula in ano, the lining membrane o! 
the fistula may be dissected away and the wound closed throughout \\ith 
catgut sutures. 



CIIAPTER XX. 

THOR-\X. 

:Mammary Gland-Congenital D~fects .-One or both of these or
,::ans may be absent; one may develop full y whil e the other remains 
in its primitive condition ; there ma y be three, four, O l' fi re, the su
pernumerary glands being placed upon the back , abdomen, axill a, or 
thigh. The nipple may be absent or retracted , and may he bifid or 
multipl e, as many as half a dozen occurring with in the limi t of the 
areola. 

The author prPsented to the N ew York Surgical Society a case in 
which a supernumerary gland was situated in the axill a. The de,·elop
ment of this organ simultaneously wi th the norm al breas ts prod uced 
grea t pain by pressure upon the branches of the axill ary plexus. Relief 
followed extirpation of the abnormal gland. 

I nflammation uf the nipple occurs, as a r ul e, in the earl y period of 
lactati on, abrasions produ ced by the g ums of the infa nt affording lodg
ment to septic organisms. Tuberculosis and syphilis may al so be ac
qui red through these abrasions. 

The firs t indica tion in treatment is t o g ive the organ res t. P ain may 
he relieved by emptying the milk ducts by artificial means. A chi ld 
should not nurse at an infec ted nipple or breast. Thoro ugh r len nsing 
with warm sterile water O l' boric-acid solution shoul d be done at freq uent 
inten·als. 'Y hen suppurati on is p resent, incision and drainage are 
essential. 

All incisions should be made in the d irection of the efferent cl ucts in 
lines radiating from the nipple. 

Eczema, or jisrnre of the ni pple, is of frequent occurrence d uring lac
tat ion. I t is always annoying, and at times causes se,·ere pain . E ,·ery 
source of irrita tion should be removed. Boric-acid solution is indica ted 
in the earl y stages, and la ter glyceri te of tannin or other astri nge nt. 
Chronic inflammato1·y processes of the nipple which are intrac table, re
sisting all constitutional and local remedies, demand free incision ancl 
ablation of the d iseasecl area. 

Epitlielioma is the most frequent form of malignan t neoplasm of the 
nipple. " ' hen of recent growth a ncl superficial in extent, :Marsden's 
paste will give the mo ·t satisfactory result. Jr the deepPr clncts or sub
stance of the gland are infiltrated, the en tire breast shoul d be rerno,·etl , 
ancl the axillary glands explored and, if in1·olved, thoroughly dis
sected out. 

5V7 
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Papilloma, fibroma, angioma. c7;sts, etc., may occur in this organ, 
and should be remo,·ed by the knife as soon as discorered. 

11Iaslitis.-Septic inflammation of the breast frequently follows infec
tion of the nipple, the pathogenic organisms traveling alon~ the galar
tiferous and lymphatic ducts. A single lobule or subdidsion of the 
gland or the entire organ may be involrnd. In the more severe fol'lns 
of inflammation the process may extend backward into the submammary 
tissues and axi lla. 

'lhtu11wlir mastitis is usually circumscribed, the integument and sub. 
cutaneous areolar tissue being also invoh·ed. The deeper tissues escape 
unless grnat and unusual violence has been infli cted. lf pyogenic infec
tion takes place, suppuration with the ,·arious symptoms which belong 
to septic inttammatiou will be present. 

JYon-traumatic infective mastitis is almost always connected with lnc
tation, occurring usually during the Jirst few weeks after parturition. 
Functional, or sympathetic mastitis (non-infoctive) occurs at intenals 
in non-pregnant females, the symptoms being associated periodically 
with the menstrual function. llfastitis is also a symptom of parotitis 
or ~'niumps.'' 

Sy1npto111s.-The first indications of inflammation of the mammary 
gland are pain and localized indtl!'ation. The pain is constant, and 
usually severe in character, and may extend along the ribs to the axilla. 
It is clue, in great part, to obstruction of the milk ducts and hyper
clistenlion from retained excretion. The incluration is usually well 
defined, and may consist of one or more nodules. Injection of the skin 
is marked over the area of induration. The temperature is elevated one 
or two degrees, the pulse increased in frequency, and a well-pronounced 
chill or a series of rigors is apt to be a feature of the earlier stages of 
this disease. 

'l'reatment.-As soon as inflammation is threatened the breast should 
be supported by a bandage, or long, soft towel, or handkerchief thrO\\'Il 
around the neck and shou lder and beneath the gland, holding it in the 
position or least discomfort. In the stage of hypenemia the appli
cation of a light ice bag, with limited compression of the organ, is 
adrisable. Artificial means should be employed to empty the breast. 
It is important to recognize the earliest collection of pns, and to relieve 
it by aspiration or incision. " 'hen the induration is localized and well 
marke<l, it is good practice to explore under cocaine with the large 
hypodermic needle to determine the presence of suppuration; or the 
bistonry may be used. 

'Vhen abscess exists the pus should be freely evacuated by incision. 
The incision shoulil , as berore advised, be parallel with the direction of 
the galactiferons clurts. "'hen the cavity is opened, the nozzle of the 
irrigator should be introduced and the abscess thorou~hly washed out 
with l·to-3,000 permanganate-of-potash or 1-to-5,000 sublimate solution. 
Drainage should be securec1, and a loose dressing applied. The point of 
incision should be made in the lower portion of the sac, so that drainage 
may be free. .\.t times it may be necessary to make a counter-opening. 
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!Rss frequently abscess may form in fron t of thP glandular tissue beneath 
the integument or be tween the capsul e of the gla nd and the thorax. Os
ti tis or periostitis of the ri bs may be the cause of deep-seated submam
mar\· abscess. 

jf!fpert rop liy of the ma mmary gland is a ph ysiological process, usually 
occuning at p ube1ty and d uring pregnancy and lactation. Jn rare i n
stances there is an ex tensive pa thological hy perplasia of the connectil·e
tissue elements of this organ, resulting in great enlargement. The diag
nosis may be based npon the hanl chatacter of the mass, there being 
none of the softness ancl elasti cit y which belong to the normal breast. 
The hyperpl asia is general, involving the entire fram ework of the organ, 
which will render it easy of differentiation from any form of neoplasm, for 
these grow from recognized centers of indumtion. The diagnosis meets 
with confirmation if the enlargement takes place after pu berty, and in a 
non-pregnant woman. 

In the t reatment or this condition in the ea rli er stages well-adjusted 
and prolongecl compression should be tried. T!Jis may be effected by a 
thick layer of ab orbent cottou laid OYer the breast a nd held firml y down 
upon it by a roller. In ad rnnced cases a free excision of the organ is 
demauded. 

'l'umors of the B reast .- N ew formations in the mammar,, gland are 
among the more frequent surgical di seases. The microscopica l charac
ters of tumors are elsewhere describecl. Unfortunately, they are morn 
freqnently11w lignant than benign. Although tnrnors of the breast occur 
chietty iu females, they are not uncommon in males. Among the non
malignant tumors are adenoina, myxoma, fibroma , and enclwnclroma . 
Yarious forms of cysts are also met with, while syphilitic gumma a11 cl 
tubercular deposits may occur in thi s organ. Carcinoma (sciLThus, en
cephaloid, colloid, and epithelioma) and sarcoma are the malignant neo
plasms which are fo und in the breast. 

.!J.clenoinct of the ma mmary gland is compara ti Yely rare. The patho
logical change, a h yperplasia of the gland ular tissne p roper, is usuall y 
ci rcumscribed. The tumor is of small size, freely movable with the breast, 
and does not fo rm ad hesions "ith the capsul e, in tegumen t, or submam
mary fascia. There is no inflammatory process connec ted with its de
,·elopment, no enlargement of the axillary glands, no dilatation of the 
,·eins of this region, and little or no pain. It is fo und in nursing women, 
but is also not uncommon iu ea rl y puberty and in women who have nob 
borne children. It is not the rule fo r cystic degenerat ion to take place 
in this neo plasm, al th ough such cysts may be met with in rare instances 
as a result of degeneration of the new-formed cells of the deeper porti ons 
of the growth. 

Adenoma, of itseH a benign neoplasm, is believed to be capable 
either of developing in fo carcinoma or of excit ing the carrinonrntous 
change in the orga n. Not onl .v in the simp le circumscribed form of this 
nPoplasm, but iu that variety sometimes called t ubnlar aclenoma, in which 
the hyperplasia of the gland ular cell s is not confined to the arini and 
terminal ducts, bu t extends into and in'·oh-es the ga lactiferous ducts as 
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far as the nipple, and which is more generally diffused than in the Rim. 
pier form aborn described, it is admitted that the transformation into 
carcinoma is possible and at times rapid. 

Treatment.-The tumor should be excised. If it is small it may be 
removed by sacrificing only that part of the gland tissue immediately 
aronncl it. Upon the recurrence of the growth, the entire breast should 
be excised. 

Jn removing adenoma or other small tumor of the breast, it may be 
exposed by linear incision through the skin and subcutaneous areolar 
tissue. As a rule, this incision should radiate from the nipple toward 
the circumference of the breast, parallPl with the galactirerous ducts. 
\\'hen the tumor is well exposed by retraction of the edges of the wouu<l 
and subcutaneous dissection, it should be removed, taking care to go 
beyond the limit of the disease about half an inch, cutting through 
sound breast tissue. \Yhen the hromorrhage is arrested, strong subcu
taneous catgnt sutures should be intmduced into the breast tissne on 
either side or the space left by remornl of the tumor. \\'hen the>c 
sutures are tied, the edges of the wound in the breast are approximated, 
and the depression which otherwise would exist and cause a deformity 
is prevented. The edges of the incision in the integument should be 
closed by a separate row of sutures. 

\\'hen a benign tumor invo],es more than half of the breast it is 
safer to remove the entire organ. It is usually advisable not to sacrifice 
the nipple in these cases. Ir the incision through the skin be carried 
along the fold or crease betll'een the under surface of the breast and the 
chest wall, the integument of the breast, including the nipple, may be 
raised and the tumor and glands thoroughly exposecl ancl removed. 
\Yhen the wound is closed, it will be see11 that the scar is concealed in 
this fold. 

JIIy:roma is very rarely met with in the mammary gland. It may 
occur as a single nodule and deYelop sloll'ly from a single center, or it 
may de,·elop from several centers and rapidly invade the entire organ. 
It is not adherent to the Rkin until intlammatory adhesions occur pre
liminary to ulceration of the mass. Infiltration of tlie axillary glands 
occurs only as a result of inflammation. The nipple is not retracted. 

The prognosis is favorable if the tumor is discovered early in its 
clernlopment, and if in the excision a sufficient portion of liealthy tis•ue 
is removed with the neoplasm . The treatment is free excision. The 
entire gland shonld be sacrificPd, and, if the organ is wholly involred, 
the line of incision should be well out from the limits of the tumor in 
the healthy tissues. 

Fibroina of the mammary glaud may oC'cnr at any period of life. It 
is rarer in the agecl than in the young, occurring mostly in persons undrr 
forty, aml occaRionally under pnberty. This form pf connectire-ti.sue 
hyperplasio. may affect the entire organ (as in general hypertrophy. 
already described) or a circumscribed area . A nodular or circum"cribed 
fibroma is a hard, clense tumor, freely mornble with the gland, and may 
or may not be painful. Shrinkage of the breast occurs at times as a 
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resnlt of the cicatririal contraction of the new-fomw cl t issue, a nd, when 
nea r the nippl e, its re trac tion may resemble that o[ scirrhus. As a r ul e, 
this rnriety of tnmor is of slow dernlopment. Not infreqtten tly it un
dergoes cystic degenerati on. The axilla ry g lantls are not involred, nor 
do adhesions occur until a fter a trophy of the g land with re traction of 
the new-formed connec th·e tissue. It should be remo1·ed by the same 
wide and free exciRion as recommended for myxoma. 

E nclwndroina of the breast is Yery rare. I t is apt to be circum
scribed. Calcifica tion has be!'n observ ed in some of the fe w recorded 
cases of this neoplasm. Occasionally it is found with cm·cinoma. En
chondroma of the breast should be freely ex cised. 

C'y sls. - An1ong the forms of cysti c tumors found in this g land are 
galactocele, sanguineous, dermoid, and h ydatid cysts, a nd the fo rms 
which occur in the degeneration of adenoma, fibroma, myxoma, and 
carcinoma. 

Ga/actocele is a cyst causPd b y obstruction of the ducts which con
Ye)- the milk toward the nipple. .The obstruction is fo ll owed by dis ten
tion of the tubes and acini. Examined with the microscope, the con
tents of these cysts consist of epithelial cells in various s tages of granular 
metam orphosis, and milk g lobules. 

The diagnoRis may be de termined by aspira tion. The treatment 
consists in incision and e,·acuation of the contents with drainage until 
the cysts may be obliterated by the process of g ranula ti on. 

Dermoicl and liydat icl cysts are exceedingly rare in thi s situa ti on. 
The diagnosis may be determined by aspiration. and the pl'Oper treat
ment is excision. Cys ts may occur in the breast from the ex t t·a1•asation 
of blood after contusions, or from the non-traumatic rupture of blood 
or l)'mph vessels. They heal rnadily after incision ancl drainage. 

Tuberculosis of the bt·east is rare. It is nsnallv du e to direct infec
tion through the nipple. The nodules may be di~seminated generall y 
through the gland or beneath the capsule, or there may be one or more 
large collections. They are hard to the touch. The his tory of the case 
will aid in determining the character of the lesion. If there is no general 
dissemination of tubercular matter- tha t is, if the disease is limited to 
the mammary gland-this orga n should be freely excised . 

Sarcoma of the breast attack s usuall y the young and middl e-aged. 
It is rarely general in its c1e1·elopment, but commences as a sinl(le nod
ule, more apt to orrupy the upper por tion of the organ than the lower, 
whence it inrndes the gla nd aud circumjacent s tructures in e1·ery d irec
tion. The ra p idity with which it grows depends in part upon the micro
scopical chara cter of the n!'oplasm, and in part upon the age of the pa
tient. Sarcoma develops morn rapi cll y in the young, nntl the round-cell 
sarcoma, whi<'h variety is most frequently met with in the breast, is 
more mpicl in its dev!'loprnent than the spindle-cell sa 1·coma. In the 
earlier stag-e this tumor, though firm and nodular, is free ly mornble 
with the gland . I ts growth , however. is often so rapid that the , ]<in 
UH<] suhcnta neous ti ssues, the submamnrn ry fasc ia, and the musC'les of 
the che t become ill\·oh·ed, the breast stands ont full and tense, and be-
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comes immovable. The superficial veins are greatly enlarged. As a 
rule, the lymphatic glands of the axilla are not invoh·ed until suppura. 
tion of the 111ass induces axillary adenitis. 

Differentiation between round aud spindle-cell sarcoma is difficult 
unless the tumor is examined with the microscope. Practically, the di[. 
ferentiation is not important. The fit-st variety is softer to the touch, 
more rapid in growth, and is more vascular. It is apt to occur in the 
younger class of patients. 

Both forms of sal'Coma tend to the formation of cysts within their 
structure. As stated, they may be due to fatty degPneration of the em
bryonic elements of the tnmo1', or may result from caverns of blood 
which have become cut off from the general circulation through the 
tumor. 

The diagnosis of sarcoma of the breast depends upon the age of the 
patient, the rapidity of its growth, and the absence of axillary engorge
ment. The treatment consists in free excision. The action of pyogenic 
and erysipelatous organisms upon sarcoma will be given iu the chapter 
on tumors. 

Carcinoma is by far the most common form or neoplasm met \\ith in 
the breast. The order of prevalence of the four rnrieties is scirrlw.i, 
encepholoid, colloid, and epitlielioma. Cancer of the mammary gland 
ocrurs in rare instances in maleR. In women it is met with most fre. 
quently in the period from the fortieth to the sLxtieth years of life. It 
may occur later than this, and is rarely seen earlier than the age of 
thirty. "'omen who have never been pregnant are affected, though 
probably not so liable as those who have borne children. 

Scirrhus of the breast appears usuall y as a single hard nor1ule or 
lump, situated in the substance of the gland, movable within this organ, 
but fit-mly imbedded in it; or two or more nodules may appear simul
taneously in different parts of the gland, which eventuall)· approach 
each other so as to form a nodnlateil lllass. Tbe growth of scirrhus is, 
as a rule, not rapid in the earlier stages of its development, but. after 
reaching a certain size, it spreads with increasing rapidity. The Ieng-th 
of time which may elapse between the comlllencement of the neoplasm 
an<1 metastasis in the . nbpectoral and axilla1·y lymphatics varies iu dif
ferent individuals. It is, however, in i:reneral proportionate to the rapid
ity of the l(rowth of the neop!aslll. Pain, which is a symptom of this 
disease, is lancinating iu character rather than dull and continuous. It 
is usually more severe in tumors which r1evelop rapid!)'· 

Cancer of the breast may assu Ille the fonn of a single large, rounded, 
and nodular mass, or nodules of rnl'ious sizes ma)' develop in the or11an 
01· be scattered in knots or grnups beneath the iutPgnment, in the per
toral muscles, or along the line of lymphatics leading into thP axilla. 
If left unmolested, scirrhus soon invadPs the tissues around the breast, 
the muscles of the chest be<'ollling infiltrnted, the skin attached to the 
mass, anc1 the nipple retrncted. On account of pressure the circulation 
iu the most remote portions of the inrnded gland is iuterfored with, anc1 
ulceration ensues, gfring rise to a more or l~ss extensive granulating sur· 
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face, from which there is a clischarge of a serous-like fluid containing 
bloocl-rorpnscle$, embryonic, pus, and cancer cells. In the later stages 
lymphatic engorgement is more extensh"e, and the effects of rompres
sinn upon the thoracic and axillary ner\'eS more evident. Not infre
quently the subclav icular, supracladcnlar, and cervical lymphatics be
come engorged. Pressure symptoms are not a lone confined to the ne1Tes, 
but the interference with the return circulation in the axilla.ry vein may 
produce general a:c1ema of the extremity. 

Enceplwloicl canc·er of the breast cliil'ers only in degree from the 
scirrhous rnriety. It is softer under pressure, grows with mu ch greater 
rapidity, ul cerates earlier ancl more extensively, is more prone to hmm
orrhages, and tends to a more rapidly fatal termination. It is more apt 
to recur aftet· removal. 

Epitlielioma of the breast is rare. It commences in or near the nip
ple, and may extend along the epitheli al lining of the lactiferous ducts, 
or spread along the integument of the areola. Although ulceration 
begins ea rlier, its progress is slower and less painful than in either of 
the forms of cancer j ust girnn, which attack the deeper structures of 
the gland. If not ext irpated, the entire gland may be infiltmted, metas
tasis occurs, and death follows from general exhaustion. 

Prognosis and Treatmenl.--The prognosis of cancer of the breast is 
always gra1·e, the gral'ity rnrying with the character of the neoplasm, 
the genera l condition of the patient. and the length of time the tumor 
has ex isted before excision. Left without surgical inte rference, a fata l 
termination is reached us uall y ll'ithin from one to two years after the 
appearance of the disease. Enf'ephaloicl is most rapidly fatal, scil'rhus 
next in order, ancl epithelioma last. Death ensues from exhaustion 
cansecl b,\T sup1)111-ation, pa in, anorexia, and infil tration of the n1rions 
organs hy metastasis. In isolated cases scil'rhus of the breast reaches a 
certain point and remains stationary for a number of ~·ears before again 
enlargiop; and prorlllcing a fata l issue. In one instance in a woman 
serenty-fi1·e yenrs of age, seen by the author in the pmC'tire of Dr. S. N. 
Leo, a well-marked scirrbons cancer had been nine years present, ancl 
without glandular infiltration or a fatal issue. 

Wi th the operation as performed in modern practice the prognosis 
is much more ftH·orab le. This practice implies early recognition of the 
presenre and C'haracter of the neoplasm, immediate and ll'ide extirpation 
of the in rndecl 01·ga n. and a careful dissection of all meta,latic foci in 
the glands of the axillary plexus. As to the select ion of cases in which 
operation is justifiable, it may be admitted that in terference is called 
for in all eases in which the lymphatic engorgement has not extended 
beyond thr axillary regfon, and in which t he invasion of the pectoral 
a1Hl thorndc muscles is not so deep or extensi\·e that a clean e·xdsion is 
po"ible without opening into the thorax. E"en \\'hen metasta•is of the 
rerl'iral lymphatics has oeclll'red, relief may he gained. It is wPll to 
hear in mincl that a simple non-maJignant enlargement of the glands may 
Ot'rnr before true metastasis has ta ken place. 

lt sboult1 be the practice in all cases of cancer of the mammary gland 
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to open into the axilla in order to be sure of the condition of the g-land<, 
for these 01·gans may be the seat of cancerous infiltration which <'an not 
he recognized without incision. 

As to treatment, the following line of practice should he adopted: 
.A tumor of tile breast occurring in either se.r C{/li'r tile tliirtidl, ywr 

of life sl1011ld be excised as soon as discorered. The contmindication< 
to this procedure are: (1) a condition of pt·ostration so extreme that a 
surgical operation would im·olrn great and unusual risk to life; !2) nw
tastasis to such au extent that complete remo,·al of the neoplasm is im. 
possible. 

The incision and dissection should be.far away.from tlte limit of tlie 
tumor in tile healthy tissues. \\'hen only a small portion of the organ 
is involved. it is advisable to extit·pate the entire gland. \\"hen the 
patient is under thirty years of age, and when the tnmor is thought to be 
benign in character, the less radical operation of euucleation of the neo
plasm may be undertaken. Any new formation so rem01·ed should be 
carefully examined, and, if found to be malignant, a wider incision 
should be made, either at the first indication of recurrence, or preferably 
at once. 

Operalion.-The patient is placed upon the table with the chest 
slightly elernted, the breast and axilla of the affected side near the 
edge. The arm, iutrnsted to an assistant, should be held at a right 
angle to the body, and the head directed to the opposite side. The 
integument of the axilla and within the field of operation should be 
shaved, washecl ·with soap and warm water, afterward with ether, and 
linall y with 1-to-2,000 sublimate solution. The diseased organ should be 
handled as gently as possible. Sterile towels should be laid O\'er the 
exposed surface, leaving only the part to be removecl in sight. 

In removal of the mammary gland for cancer, two important points 
present themselves to the surgeon. First and most important is that the 
operation be done at the earliest possible moment. If this were properl)· 
done within the first two to four months in every case of neoplasm of the 
breast, few would perish, where a great many are sacrificed by delay. 

Secondly, and scarcely less important. the operation when done 
shonld be thoroughly done. It is as important to remm·e the entire 
lymphatic apparatus from the clavicle through the axillary space down 
to and with the breast as it is to remove the breast itself. It is very ex
ceptional when metastases have not occurred in the lymphatics of the 
pectoralis minor and axilla, if a tumor has existed in the breast for two 
or three months. 

The incision should be far away from the tumor. "'hen the skin is 
diricled, the knife should be at least two inches from the indurate<l bor
der of the raneeroLls mass. No manipulation o[ the breast should he 
permitted, for fear of driving cancer cells into the lymphatics. IC there 
be any doubt as to the diagnosis, it will be proper to incise the tumor 
as the first step in the operation, in order to determine its exact na
ture. The dissection should commence in practically all l'ases at the 
cla,·icle. As a rule there is no superficial or cutaneous infiltration in this 
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re1rion. and the incision may be made in s uch a way that a[ter the dissec
tion i• completed the sk in readily comes tog.,ther. No special incision 
need be recommended if the essential point be borne in mind that the 
contents of the axilla and the pectoral muscles must he exposerl. Tlie 
incision most <'o mmonl y adopted is one which begins at the point of in
se1·tion of the tendo n of the pectoralis major musele into the hmneru , 
cur1·ed Sli f( htl y inward in a direction whieh will go witle of the edge of 
the tumor nn<l around the breast, describing a circle which meets with 
the !irst portion of the incision. A seconrl inci sion is made from abont 
the center of the clavicle and extends parallel with and one inch to the 

Frn. li~.-lncitiion for wide extirpation of the breast and 1nillar,'>' contcnt11 in t·urdno11in rn11.mmre. ( )l 0tli
ficd frorn llabtl'd.) 

inner side of the axillary vessels. By this precaution the cephali c Yein 
is not endangered. \\'hen the upper triangular flap is lifted the axillary 
spare may be thorough Ly exposed (Fig. 627). Il<l:'morrhage is arrested in 
the line of incision as the opemtion proceeds. The triangular fl ap in the 
upper portion o[ the dissection is stripped of fat, leaving nothing but the 
skin, and this is reflected o»er the point of the shoulder out of the way. 
The triangular flap in the axilla is lifted in the same wa)', being free from 
fat, keeping the scissors or knife close to the under surface of the integu
ment, and is reflected downward. The fl ap nearest the chin of the 
l>atient is next lifted anil reflected, until the pectoralis muscles are ex
posi•<l and tlw upper and most important portion of the fi eld of operat ion 
is in view. The pectora lis major muscle shoulcl be separated from the 
humerus thrnugh its tendon and close to the point of insert ion. This 
!'au safely be done, since the finger can be inserted between this and the 
rMsels of the axilla to se1Te as a guide to its clidsion. This musel e is 
then refle<'ted toward t he rhes't. The operator now careful ly remo»es 
that pmtion of the peetoralis major muscle which is attached to the cla\•
irle inunrdiately over the point where the axillary arter)· nnd vein rest 
1J11<lt•r th is hone. This acC'omplished, and all Jrn•mmThage anested by 
the :l]l]lli<'ation of forceps and ligatures when required, with the greate't 
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care the operator strips all the fat, lymphatics, ancl loose tissue from thP 
fascia of the axillary vein ancl artery, tying with line 'ilk the renous 
branches, which must be divic1ec1 usually within one eighth to one fourth 
of an inch of the point of entrance into the parent trunk. \\'hen the 
pectoralis minor muscle is reached in the clissection, its insertion into thP 
coracoi<l process should be divided, and it in tum reflected inward towar<l 
its point of origin from the chest. The dissection is then continued down 
the vein ancl ::uterv until the lower boundary of the axilla is reached. 
At this stage of the operation it is well to pack the wound with sterile 
gauze. Then, beginning from above c1ownwarc1, the connecti1·e tissue and 
lymphatics which rest upon the chest wall ancl the under surface of the 
pectoralis minor muscle are carefully removed, di vidinl-( the small pectoral 
muscle well out toward its origin . The upper fibers of the pectoralis major 
are removed in the same way, and, lastly, the lower portion of the per
toralis major is dissected from the ribs, and with it the breast, which still 
remains attached. In a single instance where the axillary rein was 
studded with infected lymphatics this vessel was tied at the clavicle and 
entirely remored with all of its branches, leaving nothing but the artery 
and nerves in place. The patient reco1·ered and surdrn<l the operation 
two years without any recurrence in the seat of operation, the cancer 
recurring in the opposite lung. The danger of seriously wounding the 
axillary vein is not great. \Yhen in the course of the dissection a branch 
coming into this vein is wounded close to the parent trunk, the stump ol 
the branch may be grasped with an Esmarch forceps and a fine silk li::;.i
ture tied around it on a level with the wall of the vein. I have done this 
in several instances without any hmmonhage. By taking care not to 
injure the cephalic vein in the primary incision, this Yessel will carry on 
the circulation in the arm eren after the axillarv is obliterated. Steril
ized silk should be used in preference to catgut. for this particular li~a
ture. In cleaning out the axilla, the dull-pointed scissors, or dulled 
grooved director and the finger nail, "·ill be found the most suitable instru
ments, and preferable to the knife, with "-hich, e,·en in the hands of an 
expert, annoying accidents may occur. In closing this wonnd, the upper 
portions of the fiap fall easily together, ancl by bringing the arm down 
to or slightly upon the chest the large space lelt by remonil of the 
breast may be in great measure closed. The raw surface lelt should heal 
by aseptic granulation, but may ultimately have to he closed h)· graft
ing. For this latter requirement I should recommend the method ol 
Lusk. 

After the pectoral muscles hm·e been removecl, the rladcular fibersoi 
the deltoid enable the arm to be caniecl across the ehest. 

In very recent cases it may not always be necessary to remove all of 
the pectoral fibers of the pectoralis major muscle. '!'be pectoralis minor 
sl1onld be remm·ed in all cases, as it is 1nore often infected with cancrr 
than the larger muscle. .\.s this latter muscle is important to the use o! 
the arm, only the lower half of the pectoral portion -that portion in 
immediate relation to the breast-should, if con,i•tent with the ultimnte 
safety of the patient, be removed. All of the tissue on the under surface 
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of the fi bers immedi ately °'·er the axill a sh ould be carefull y renw•ed in 
all cases. 

ln uni ting the !la ps, silkworm gut is the best su t ure. It is adv isable 
to ca rry a good-sized catg ut twist out of the lowest p ortion of the axil la 
th ro ugh the skin , to gh·e escape to any oozing. The d ressings often 
req uire to be changed on the second or third day. 

For the im provPd technique a nd results in this opern tion, surgery is 
indebte(l to Prof. Halsted , of Baltimore. 

Abscess of the thoracic wall s u suall y results from osti tis of the cla ri
cle, sternum, ribs, scapula, or vertebnc, or enchondri tis of the costal 
cartilages of tubercul ous origin . If not incised , they open pon tane
ously through the integnment and discharge pus and a t times particles 
or bone and other detritus. 8 pontaneou s cure may occur, al though this 
is the exception. 8 inuses usuall y result, aml continue until the diseased 
tissues are excised. The most common seat of ostiti s is in the sternum 
and the s ternal ends of the ri bs. The indications in treatment are to 
lay the sinuses open, carefull y following each to its terminus, scrape 
the ind urated lining membrane away with the scoop, and remo,·e all 
dead bone by scraping \\i th the Yolkmann spoon or exsection in mass. 
Opening into the pleura or mediastiunm should be a \·oidecl. " ' hen the 
abscess leads behind the s ternum, as in a case which ca me under my 
care, a segment of this bone shoulrl be remo,·ecl in order to expose and 
dmi n the ca dty. In one instance the rn anubrium and a portion of 
two ri bs wel'e removed wi th cocaine anresthesia. In exsection of a por
tion of one ot· more ri bs, the incision sh ould be macle along the center 
or th e bone, the peri osteum lifted with the elevator (first from the an
terior surfaf'e and then from behind), and th e bone divided with the 
cntting forceps. All of these wounds should be pack ed with sublimate 
gauze. 

Exsection or the clavi cle may bC' demanded in ostitis of thi s bone. 
In a case opPra ted upon by myself fo r necrosis, the incision extended 
the entire leng th of the bone, and the excision was subperiostea l through
ont. A new and strong clavicle formed, with perfect motion at the ster
nal and arromial articula tions. The sh or tening was half an inch. 
Six yea rs after the operation the func tion of the inj nrecl side is perfect. 

Bmpynna.- Pus may collect in the pleura l sac as a circu mscribed 
abscess, or exi st in the general cavity of the pleura . 

The diagnosis may he determined fro m the eleva tion of temperature 
usually present, by dullness on percussion ornr the ffuicl, ancl by aspi
rn tinn, using the smaller needl es. The treatment consists in el'acuation 
of tl1e pmulen t contents by incision. The contents of t he pleura l cavity 
should not be too rapidl y erncuatecl. Fatal syncope has occurred in 
SHeral insta nces during thi s operation. The objec t is to dra in t he cavity 
of the ahseess at its most dependen t por tion, whieh should be determined 
by t he in trod urt ion of the needle in scrnral of the intereostal spaees. 
The opening s houl <l be mnde ahout opposite the center of the rib, prefer
ably a littl e pos teri m· to the middle. A longitudinal cut is made O\·er 
the middle of the rib down to the bone, and the tis~ues lifted from the 
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periostenm by the eleYator. On the inner surface the costal pleura is 
lifted from the rib. About two inches of the rih should be remor!'<l 
with \Jone forceps. \Yben the costal pleura is divided, it will be indi
cated by the escape of pus and the entrance of air. Partial collapse o[ 
the ILrng of the affected side follows. A drainage tube, 01· prefombly 1wo 
tubes, are carried and secured by transfixion with safety pins. The 
cadty should now be washed ont with sterile warm water and a Jo'"" 
absorbent dressing applied. 

Portions of several ribs should be excised when necessary to thumugh 
drainage, or to close a circumscribed abscess, as advised by Estlander. 

Ostitis or other diseases of the scapnla do not reqnire especial con
sideration. Removal of any portion or all of this organ may be effected. 

"'ooxos OF THE C1rnsT. 

"' onnds of the chest are divided into penetrating and non-penetrat
ing. A penetrating wound is one which opens into the pleural earity 
or mediastinum. Pnenmothorax, with hremorrhage into the pleural sac, 
may occur, howeYer, without an external opening, as when. after a con. 
tusion of the chest, rt fractured rib penetrates the Jung, the inspired air 
filling the pleural cavity and causing collapse of the lung. 

Contused woum1s of the chest ma,Y be aceom panied by fracture of the 
ribs, lacerations of the muscles, or followed by pleuritis with or "ithout 
either of the above complications. 

Non-penetrating wounds of the chest, whether incised, lacerated, or 
punctured, are treated as directecl for such lesions in other parts of tlie 
body. The same may be said of gtmshot wounds which do not invol\'e 
the bony framework of the thorax or pass into the cavities. 

Penetrating wounds of the thorax are dangerous in proportion to the 
size of the entering substance, the direction and depth of the track of 
the wound. 

Punctured wounds, not inYolving the heart and p;reat Yessels, are not 
usually fatal, while death is apt to follow even small lesions of these 
organs. Inr·isf'd wounds are more c1angerous

1 
while ,qunslwt wounds are 

still p;ra,·er lesions. 
Passing in any direction into or thrml!!:h the mediastinnm, a p;unshot 

wound is apt to inflict fatal YiolPnce. In the lunp;s and pletme the proir
nosis is not so grave, being proportionate to the size or shape of the 
miRSile and to the nearness of its approach to the great vessels at the 
root or the lnng. 

The extensive lacerations of the small missile fired from the Krag
Jorgensen rifle haYc been mentione<l. 

Ap;ain , U" a rib is fractmed at the point of entrance, the irmdty of 
the prop;nosh is increased from tl1e dpstrnrtion b,Y and the lo<lirment 
of particles of hone d1fren into the lunir. \Yonnds produced hy round 
miRRiles of small caliber, not fatal within a few hour•, are apt to end 
in recovery. Conical nii"iles "·hirh strike the rhest wall and turn or 
"plunge" on their long axes produce exten,ive and usually fatal injury. 
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Diagnosis.-Penetra.ting wounds of the el1est, in\'ol\"ing th e lung, are 
accompan ied almost always by bleeding from the mouth, dyspno:a, and 
by the pas~age of air in and ollt through the wound with eac h respira
tor\" act. The dyspncca is clue to blood in the bronchial tube' and 
tm;·hea, and often to partial collapse of the lung, wliich is caused by the 
entrance of air through the wall of the thornx. 

The admission of air to the pleural sac tloes not, howe,-er, always 
follow a penetmting wound, on account of its small size or the rnl\'ular 
an::rngement of the tissues through which it passes. 

:>hock is usually profound if the lung is wounded . A wonncl of en
tranee and exit, with the pleura and lung clil"ectly between, indicates 
lesion or these organs. Occasionally, howe\'er, a ball strikes against a ri b, 
is dettected, and sweeps al"Ound the chest beneath the skin and makes its 
exit at a remote point without entering the pleural cadty. 

Treatmrnl.-The anest of ha!morrbage is the immediate indication. 
This may be hastened by deligation of the extremitiPs, as a lrea<ly gh·en . 

• \ny bleeding from the vessels of the thoracic wall should be arrested 
by the ligature. Poreign bodies, fragments of hone. ete., near 1he wound 
or entmnce or ex it, shonld be remO\'ed. \\' hen hemia or tlic lung occurs, 
if seen before strangulation has taken place, it should be il"l"igated with 
sterile warm water or l-to-3,000 sublimate solution and reduced . If 
gnngrenou,, the protruding mass should be lied with the elastic ligature 
and the dead portion removed. Gangrenous foci of the lung or circum
scribed pulmonary abscess may also be opened for drainage in extreme 
cases by section through the thoricac wall. Adhesions of the pulmonary 
to the thoracic pleura will facilitate this operation . 

UncomplicatPd wounds of small size should be closed at once by 
an iodoform and sterile gauze dressing. "·ell applied. Ir symptoms of 
pleural empyema follow, an opening may be made for chainage, pro
ricled that the presence of pus is demonstrated by the aspirator. 

In complicated wounds, where the opening is large, or where frag
ments of bone, dothin~, or any foreign snbstanee have been clrh·en into 
the pleura and lung, the "-ouncl should be kept open for drainage and 
treated by irrigation, as directed for emp~'ema. 

In wo1111d.• qf tlie limrt the right auricle and \'entricle are most fre
qnently injured. Punctured wounds are less e.pt to prnre fatal than 
those produced by i:;nn missiles. Fischer bas collectecl four hundred and 
fifty-two rn8es of wounds of the heart, with seYenty-two re<'<J\'erirs.* 

The symptoms of in:jury to the heart are those o[ prnfound slwck. 
The pulse is irrPgulm·, and, if there is hromo1Tlrnge into th e pcrir,udium 
nnrl medi:istinum, symptoms of press ure on tlw hen1·t mnscle are soon 
evident. 

The means employed to arrest internal h;cmo1Thng-e elsc\\"herc may 
he "'"rl he1·e. Qniet should be enforced. L'ndc1· prnper conditions the 
1ieriranli11m nn<1 heart may he exposed b~, operation nnd s11tun's of ster
ile cat~ut applied to a "·0111Hl of one or both of th ese structures. 

*" .\r('hh· fiir klinir.:c:hcChirurgie," 18G8. 
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TlrE ABDO~IEX. 

Tile Slomaeli.-Gastrostomy, which operation has been described in 
the article on ccsopbageal stricture, is required occasionally in the 
remornl offorei.r;n bodies which ha'e been carried into the stomach and 
can not tincl an exit through the pylorus or be ejected in the act of rnmit
ing. Gastrolillis of considerable size, formed by the accretion ol ingested 
matter, ha\'e in this way been removed. Although a considerable degree 
of tolerance may be present, if the size and shape of the foreign body ore 
such that the probability of its removal by natural means are remote, 
the stomach should be opened. Two methods may be followed: Fi1~t, 

gastrostomy, the details of which do not differ materially from those 
already given . It may, however, be necessary to make a larger open
ing in the stomach for the removal of the fordgn body than when 
the operation is performed simply for the purpose of feeding. \\'hen 
feasible, the better operation is gastrotomy. In this operation the 
stomach is exposed hy the same incision as for gastrostomy, usually 
enlarged in whatever direction may be required after the situation, size, 
and shape of the body to be remornd has been ascertained. \\'hen the 
stomach is fully exposed, an effort should · be made to draw it up into 
and throngh the wonnd as far as possible, where it is held hy 
silk threads inserted into the walls, the needle which introduces these 
not passing into the lumen of the stomach. The organ may then he 
incised, and the foreign body extracted either by the finger or a suitable 
instl'llment. Grnat care should be taken to so protect the margins ol the 
abdominal incision with mops of gauze, to prevent the entrance of any 
septic matter into the peritoneal cavity. The wound in the stomach 
should be closed at once by the Lembert suture, with not more than one 
eighth of an inch between the stitches. If the stomach can not be drawn 
up into the wounn . the aLdomiual incision mny, if n~cessary, be further 
enlarged and sterilized pads inserted in such a way that the contents of 
the stomach can not come in contact with the pel'itomeum after it has 
been incised. The same method of sutnre for the stomach wall should 
be employed. As to the choice between these two operations, when the 
foreign body is small, and in the hands of an expert opemtor, gastro/oiny 
would he preferable. For a larger forei1'n body, or in less expert hanc1', 
the operation of gastros/omy would be the safer proeednre, the wound in 
the abdominal wall and stomaeli being permitted to close by granulation. 

It is au essential featme of either procednre that the stomach be tbor· 
610 
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ou~hly washecl ont before the operation and that no fooc1 be taken for 
twelre hours preredin~ the anresthetic. For washing OlLt the stomach, 
the ordinary resophageal tube and pump or the stomach siphon may be 
u ed. 

Fw. G2".-(Aflcr ~l:i.c\i:;e.) 

(fastrotomy may also be required in certnin cases of stricture of tbe 
pylorus. .\ t J ea~t tempornry benefit may be obtainecl b)' the introduc
tion of the finger through a limited incision in tbe stomach wall near tbe 
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pyloric end, ranying the finger into the pylorns ancl making rareful 
dilatation o[ the strirture. The incision for exposing the pyloric end of 
the 'tomach should he about five inches in length, rommenring at a point 
one inch to the left of the apex of the ensiform cartilage, and extending 
downwai·d and to the right parallel with and one inch below the cmTe of 
the right c·ostal cartilages. On account of the usual o,·erdistention of 
the organ in pyloric strictnre, the pylorus is, in these cases, further to 
the right of the linea alba than normal. Should the stenosis be so great 
that the finger can not be introduced, dre,sing forceps, or any dilating 
instrument, may be substituted. The incision in the stomach should be 
closed by Lembert sutures. If, after the incision in the stomach at 
the pylorus is made, the passage into the duodenum is found to be so 
nearly closed that dilatation can not be successfully accomplished, one 
of the three following procedures must be adopted, and may be 
done immediately, should the condition of the patient be such as to per
mit it. 

The better opera lion is duodeno-r;astrostomy, whirh consists of a longi
tuclinal incision through the strictured pylorus along the anterior aspect of 
the stomach and duoclenum. The incision usually extends from an inch 10 
an inch and a half in the stomach tissue ancl the same distance o,·er the 

.rZk ~J', '\ \" 1 
J "<lD/ 

Fu;. 1;:111.-Tht' i-:1mc after :-uturc. {From Park1s 11Surgcr,y. 11) 

pylorns into the duo
clenum. The stJic. 
tu re is didded in this 
incision, ancl the pos
terior internal sur
face of the waJl of 
the stomach, the py
lorus, andcluoclenum 
are brought well into 
view by inserting a 
tenaculum abo1·eand 
below in the renter 
of the incision, and 
widely separating 
the eclges of the 
wound. lloldinp; 
the wound thus open 
in diamond slrnpe, 
the duodenum is 
brought o,·er upon 
the stomach ancl su
tures are inserted, 
beginninp; at the np· 
per and lower an11les 
made bv retmction 

with the tenacula. Sutures should be of silk, and in•ert~d afler the 
methocl of Lemhert. It will be seen that in this operation the duodenum 
is foldecl OYer ancl sewecl on to the opening in the stoma<'h in such a way 
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that a stri cture no longer exists, the contents of the stomach falling 
directly into the duodenum beyond the pylorus. Shou ld any difficulty 
be experienced in nniting the edges of this longitudi nal incision, the 
opening may be enlargetl in diaruond shape by excising a triangular 
section from ei ther marg in. 

Gastro-en/eros loiny is the oper
ation next in order of preference. 

This operation was firs t <lone by 
\\'olfler, of Yienna, in 1881, and is 
performed as follows : A perpen
dicular incision is made along the 
median line, IJeginning at the xy· 
phoid appendix, and down in the 
dit'eetion of the umbilicus, as far 
as may be necessary to thoroughly 
expose the stomach and duodenum. 
This may be re·enforced by a trans . F10. 631.-Wiilfler'i\operation for gn:;tro-enterostomy. 

1·erse incision on either side. The 
most careful asepsis is essential. in all these opera tions within the peri
tonea l cavity, and the steril e mats are necessary in order to prevent 
the contents of the vi>cem coming in contact with the peritoneal snr
faces. A preliminary irrigati on of the stomach immediately before 
the anmsthetic is gim p, and for sernral days previous to the opera tion, 
should not be forgotten. The duodenum ma y be made out and care
fully followed, and a loop of the jejunum, as close to the du odenum 
as practicable, should be selected for the anastomosis. The point hav 
ing been selectecl, the contents are carefully removed from five or six 
inche of the intestine by pressure with the fingers, and the g ut kep t 
empty by the fin gers of rm assistant, or, preferabl y, by tying with sterile 
tape. An incision a t least three inches in leng th should be made in to 
the anteri or wall of the s tomac h abont the middle of this organ anc1 
near the grea ter cnnat nre. The incision sbonld di vide all the coa ts 
do1vn to the mucous membrane, but sl1 onld not a t firs t ent er the cavity . 
..\. similar incision is then made into the intestine, the opern tor endeavor
ing to divide the peritoneal a nrl muscular coats down to the mucous 
membrane. The lower edges of these two incisions are united by a rnn
ning (continuous) suture of line sil k, the needl e passing through the mus
cular and peritoneal coats of the s tomach and in to the peritoneal and 
musenlar roats of the intestine until the two edges are thoroughly 
11ni ted. The incision is then continuetl through t he mucous membrane 
into both organs, aml the remaining edges are united throughou t tl1e 
extent of the wonnd. This being cl one, it is advisable to re-enforce with 
a eeconcl row of interrupted sutures which include onl y the peritoneal 
and mns<' t1l a r coa ts. \\' hen thi s proced nre is adopted, ancl the operator 
is convinrecl by inspec ti on t hat there is reasonable doubt that metastasis 
has occurred, he should excise the diseased area, going well beyond the 
ma rgins of induration, and close the s tomach and cluodennm, as shown 
in Fig. 632. 
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or all the operations for lateral anastomosis between the hollow organs 
of the abdominal cavity, it seems that the rapid method with some form 
or segmented plate could better be employed in tbis particular operation 

than all others. The insertion of the trnmber of sutures required in 
"'iiltler's proeedure consumes a great deal of time, and where time is a 
factor of such great importance it wo11ld be proper to employ the seg
mented nd.iber plates of Dr. Byron Robinson. 

Dr. Robinson gives the following directions for making the segmented 
rnbher plates: 

Take two pieces of a rubber band, similar to those used in closin11 a 
pmse or a bundle of papers, about two an(l a half inches long and three 
quarters of an inch wide. For larger openin1<s the bands should he 
longer. C11t the corners off as shown in Fig. 633, and in the renter of enrh 
band to be approximated cut out a triangular pieee, lea,·inµ:, when the 
two halves come together, a square ape1ture in the middle of the plate. 
Cut ont two ro11ncl holes on each side, half an inch apart. The holes are 
left large, so that the part of the chamois-skin ring to be described with 
the linen thread will easily pass through. From n piece of chamois skill 
cut off se,·eral long strips, or wide shoe strings, and twist two or three of 
these strings to1<ether into a ring. This rin1< is fastened to the plate. as 
shown in Fig. 634, with catgut sutures. Finall.v loop the Hix linen sutures 
<Barber's linen thread, Xo. 401 on the ring :urned with six milliner's 
needles, and the plate is ready for use. The incision through the walb 
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of the stomach and small intestine should be three a nd a ha lf or four 
inches in leng th. One pla te should be canied thro ugh th e opening 
into either organ to be approximated and th e needl es made to tm,-e1·se 
the wall from within, emergi ng at a proper di stance from the ed ~e of 
the incision. Each thread of one phtte should beai· an acc ura te re l~ ti on 
to the corres ponding thread of th e opposite pla te, so that when all the 
sutures are tied the compression will be equall y dis tribu ted and no puck 
ering permitted. " ' hen tied, the sutures should be cut short and th e 
line of union be re-enforced by a carefully applied continuous su tu re 

(Lemhert) of fine silk. Thi s same technique will also apply to la teral in
testinal anastomosis. 

Gastro-pyloreetomy.- Excision of the pylorns and the ])y lori c ex
t.remit,- of the s tomach and reunion of th e clil'ided H1 1rfaccs by suture 
is an ;,pera.ti on exceedingly fo rmidabl e, ancl very rarely ju s tifiable. It 
~ ho nlcl only be entertainecl in cases of stenosis or com plete o!'cl usion 
of the p)-l~nts from non-malignant ulce1., in ll'hieh p11loroplast11 (cluo
cleno-gns trostonl\·) ronlcl not be clone, or in cancer of this portion of the 
!<i tomach nncl du ~>el enum , reco,gnized in the early stap:es heforf" mrt:i !" ta!" is 
had occ urred. The incision through the abdominal wall is the same as 
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fol' \\'iilflpr's opel'ation, extended somewhat fal'ther to the patient's right 
side, in OJ'(ler to gi1·e a better exposure . 

• \II hu' monhage should be anestetl before the parietal Jaye!' of the 
peritoniC'um is incised. \Yhen this is clone, the Jinger should lie intl'O
ducetl and the pylorus loeatecl by following along the anterior smooth 

surface ol the stomarh 
beneath the 01·el'fap' 
ping free bo!'cler of the 
liver. U it be clisror
erecl that the incision 
is not sufficiently free, 
a large sterile pad 01· 
mat should be placed 
in the abdomen be
tween the edges of the 
wound and the dscera, 
to pl'eYent the escape 
of blood into the ca1·it1· 

F1G.1J3:1.-Line,., of section .~';Su~~~t~?.~~-do~ectomy. (From Park's while the opening ts 
being enlarged. The 

wound should be widely dilated, the Iii-el' and gall bladdel' held up out 
of the way (care being taken not to wound this friable and vascular or
gan). and the parts to be removPd brought into view. 

Ua1·ing- determined the extent of stomach and duodenum to he 
removed. tlwse 01·g-ans should be lifted as fat' as po8'ible into the wound, 
and the omental attaehments. on both curvatures, dil'idecl between two 
rows oI catgut ligatures as far as the line of excision, and no farther. As 

~ 
FIG. fl!'lfi.-1':utial "uturc of the :..tom:tch / From Purk'~ •· $urgt:ry:·) 

soon as the peritoneal ~1ttachments are <liricletl , a mat, which has just 
been taken from the boiler and sqneeze<l as dry as possible, should be 
placed under the parts to he excised in order to prevent blood or other 
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matter from getting into the peritoneal cavity. The wall of the stomach 
is next cut through in a trans,•erse direction, and, when a sufficient open
ing has been made, all fiuids or other matter should he removed by small 
soft sponges attacbed to 
holders. Some operators 
apply a clamp across the 
,tomach just abo,•e and to 
the duodenum just below 
the line of excision. All 
111cmorrhage should be ar
reste<l as the operation pro
ceeds. lf a clamp is not 
employed, a silk loop should 
be thrown around the duo
denum to prevent its slip
pingdownward. "'hen the 
diseased portion is remornd, 
the wound in the stomach 

'houkl be closed from the Fm. m.-Th"cuuiou complotc<l. (Frnm P"'k'• "Sucge<y.") 

lesser nu·,·ature downward, 
until the opening left is of the same size as that in the divided duode
num. The materials to be used are tine iron-dyed silk and small half. 
cm-red needles. 

The method of closure is by the Czerny-Lembert suture (Fig. 638). 
The first row is inserted from the inner side, the needle passing through 
the mu cous membrane, snbmucous, and slightly into the muscular tissue, 
but not the peritonreum. The posterior half of the wound should he 
closed first. The outer suture, which is that of Lembert, passes beneath 
the peritoneal covering, practically running through the muscular layer, 
but does not pierce the mucous membrane. The needle is introduced on 
one side three sixteenths of an inch from the cut edge of the YiSC'us, and 
is made to emerge one sixteenth of an inch from the margin (passing 

about one eighth of an inch beneath the peritoneal 
coat). It is then carried to the opposite side and in
troduced in the same manner one sixteenth of an inch 
f1om the cnt edge and brought out one eighth of an 
inch farther on. This suture should be repeated eve1·y 
eighth of an inch. As fast as introduced the ends 
should be tied together and intrusted to an assistant. 
The sutures are not finally tied until all are inserted, 
and are then seemed from above downward. 

\\'hen the upper portion of the aperture in the stomach is closed, the 
sutures shou ld be can-ied from the edges of the remaining aperture across 
to rn1Tesponc1ing points upon the duodenum, and, when the entire cir
cumference is completed, should be tied and cut off close to the knot. 
.\lter a careful cleaning of the peritoneal cadty, strong silkworm.gut 
sutures arp carried throngh the integument, muscles, fascia, and perito
nicum, and the wound closed. The stomach should l>e kept at rest for the 
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first clay or two. An enema of beef tea and whisky shonlcl be gi"en every 
four or ti ve hours. From two to four ounces of the former to 3 j-ij uf 
the latter may be administered at each injection. C.:rnshed ice in moder
ate quantities may be ghen in the mouth. After two day•, milk and 
liquid food in small quantities (a teaspoonfnl at a time with interrals ol 
several minutes) may be girnn by the mouth, and solid food by the tenth 
day. 

Pe1forating ulcers and penetrating wounds of the stomach are sub
ject to the same operative procedures as advised in similar conditions in 
the intestines . 

.Duodenum.-Operations upon this organ must be chiefly confined to 
the upper portion on acconnt of the relations of the bile and pancreatic 
ducts to the middle portion, and the body of the pancreas and great 
mesenteric ves.sels to. the lower third. In rare instances impaction of 
gallstones in the common duct at or near the duodenal opening requires 
operative measures . 

.Duodenostomy has been performed in sernral instances for the relief 
of stenosis of the pylorus, but without encouraging success. The inci
sion through the abdominal wall is the same as in pylorectomy. The 
opening is made in the upper portion of the organ. Digital or instrumen
tal cl ilatation of the stricture is clone through the openinp:. 

The intestinal wound shoultl be closed at once with Lembert sutures. 
Dilatatiou when indicated should preferably be made throngh t~e 
stomach. 

OnSTRUCT!ON o~- THE ALHIEN'l'ARY CAXAL BELOW THE PYLORUS. 

Partial or complete occlusion of the alimentary canal may occnr from 
a variety of causes, namely: 1, impaction of fecal matter; 2, foreip:n 
bodies; 3, iutussusception ; 4, volvulus; 5, constriction by bands; G, 
by adhesions; 7, omental and mesenteric slits; 8, cli\·erticula; 9, neo
plasms; 10, stricture; 11, tme hernin. 

The impaction of ingested matter may occnr at any part of the ali
mentary canal, although this accidPnt occurs in the great majori1y of 
cases in the large intestine. The c>-ecum aucl ascenclinp: colon are the 
most common seats of fecal impaction, the sigmoid flexure next in 
order. 

The symptoms upon which a diagnosis is made are the presence of a 
tumor in the line of the colon, which is not painful on pressure, may be 
molded by firm and prolonged compression, is movable, and bas formed 
gradually. In the sigmoid colon and rectnm digital exploration will 
demonstrate the nature of the mass. Vomiting, tenderness, and shock, 
so common in acute obstrnction, are absent, or, if present, only occur in 
the latter stages and in extreme cases. 

The treatment consists in the repeatecl injection of warm water until 
the bulk of the tumor is softened, when laxatires may be given by the 
month. The method of injection is as follows: Place the patient in the 
knee-elbow position, or upon the right sii!e with the TJPlvis elevated. In 
this position the pressnre is in great part taken ofI the rectnm, and a 
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greater del(ree of tol erance is obtained. The fo untain irrigator is the 
best instrument, and from two to fo ur pints or more may be thrown slow
Iv in at one operati on. 'rhe water should be allowed to remain in the 
r~lon as lon1< as possible. \\' hen the impaction is near the anus, it may 
be removecl with the finger or by a spoon. 

Foreign B oclies.-lndigestible substances of Yarious kinds, intro
duced by accident or intentionally, at times pass through the stomach 
into the intestinal canal and become lodged. In rarer instances they 
are introduced through the anus. 

B iliary calculi which have passed through the common duct into 
the duodenum, or, causing ulceration of the gall bladder and dnodenal 
wall, enter the canal in this manner, may also cause intestina l occlusion. 
Again, obstructi on has been caused in a number of instances by con
cretions (enteroliths) composed of ingested material insoluble in the 
gastro-intestinal juices and from which the moisture has been absorbed . 
They are met with chiefly in the colon and vermiform appendix. 

The symptoms vary with the suddenness or completeness of the 
obstruction, as well as with its loca tion. Sudden occlusion is accom
panied by pain of a colicky and violent character, usuall y referred to 
the seat of t he obstrnction. Shock is also present in acute stoppage 
of the canal. Vomiting is an earl y ancl prominent symptom of occlu
sion of the small intestine, coming on at a la ter peri od, when the colon 
is invok ed. On the other band, constipation is a feature of stoppage 
in the large intestine, while fecal matter in Yarying quan tity may con
tinue to pass pet anurn for seveml days after occlusion abo1·e the 
ileo"cmcal valve. In aniving at a diagnosis, palpati on and percussion 
will be of value. The knowledge of the accident when a body has 
been swallowed will , of course, es tablish the character of the occlu
sion. Insane ot· hysterica l individuals often indulge in surh prac tices. 
Biliary colic ancl janndice not infreqnently precede occlt1sion from cal
cnli wbieb escape by the common duct, while tendem ess in the region 
of the liver and duodenum must be p resent in a Ya rying degree in 
cases of perforation of the d uodenal wall by large calculi from the gall 
bladder. 

Tenderness is also present in cases where delicate sharp objects (pins, 
needles, etc.) have passed through the wall s of the intestine and are 
wandering in the cavit y of tbe peritonreum or in the pelris. 

The treatment which should be institu ted in obstruction by foreign 
bodies will depend in great part u pon the symptoms which ensue. If 
the ocrlusion is complete and the symptoms are alarming, operative in
terference should not be delayed . The onl y doubt which may be thrown 
upon the propriety of operating is the presence of shock or coll apse in 
an extreme degree. If this condition is present, morphine and whisk y 
bypodermically should be admini stered in the effort to bring abo ut re
action . If no urgent symptoms fo llow the presence of a fo reign body in 
the alimentary canal, expectant measures ma y be employed in the hope 
that it may pass ont by the rectum. 'Vheu a foreign body has been 
swallowed and has gone beyond the stomach, and its shape is known to 
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be such that it may cause perforation of the intestinal wall, or that the 
possibility of its being passed through is remote, it is the wiser poli!-y 
uot to Jose valuable time by procrastination, but to operate at once. 
"'hen introduced tbrnugh the anus or lodged in the rectum or lower 

portion of the sigmoid 
tlexure of the colon, 
it may be removed 
through the natural 
opening. 

I11tu.ssusception, or 
the telescoping of one 
part of the intestinal 
canal into another (Fig. 
639), may occur at any 
portion of the bowel. 

It is most freq neut 
in infancy, being at 
that time of life the 
most common cause of 
intestinal obstruction. 
In the small intestine, 
it is called enteric; in 
the colon, colic; and 
when occurring at the 
ileo-cmcal valve, ileo
cmcal intussnsception. 
:Multiple invagination 

}'10. 631·iiJ~\~u~.;1:i~jl~~.onc,oL1~~~ntlj~1;y;:~Jc/' t;m~~~t~~~~'.~Jcr. b, in the sma11 intestine 
is uot infrequently 

funnel on autopsy in children in whom no symptoms existed before 
death, and which evidently occurred in the last few minutes of life. 

Dr. L. Emmet Holt collected 385 cases of intussusception under 
three years of age. Of these, 28 were under four mouths old; ll3 
were bet1Yeen four and six months old; 71 between se1·en and nine 
months; JS between ten and twehe months; 32 between one and 
two years; 90 between two and ten years. Three fourths of all 
the cases occurred in children in the first two years of life, an<l 
one half between the fourth and ninth months. It ·is more frequently 
met with in males than in females, in a proportion of 174 to 94. Its 
association with any general disease is too infrequent to be of any im
portance. It is caused by irrew1lar artion of the muscular walls o! 
the intestines. One part of the tube, by reason of irritation, becomPs 
stiff and small by contraction of the circular muscular fibers, while the 
part immediately below is relaxed, and into this the smaller and stiffened 
pai·t telescopes. The mesentery is drawn in with the bowel. Intussusrep
tion neerl not necessarily cause obstmction and strangulation, but in most 
cases both are present, and produce the usual symptoms of occlusion. 
Gangrene may occur, due to strangulation of the mesentery as it become< 
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crowded in with the invaginating gut. In some instances parts of the 
gangrenous intestine are passed by the rectum. The symptoms are 
tho'e of sndden and seYe1e pain and Yomiting, symptoms of (abdominal) 
shock, tenesrnus, especia ll y "· hen the tumor is low clown toward the rec
tum, and bloody and mucous erncnations. The tumor may usually be 
felt on the left side along the sigmoid tlexure, or by recta l examination. 
The abdomen is not clistended in the early stages of the disease, but 
later, when obstrnction becomes established, ty111panites is well marked. 
The pain is usunlly intermittent, as in colic, arn:1 is excruciating during 
the attacks. The most marked symptom is the passing of blood or 
bloody n1t1cus. The temperature during the first twenty-four or Jorty
eight hours usually rises, but may be normal or subnormal in the early 
stages of the attack, clue to shock. The prognosis depends on the age 
of the patient aml the character of the inn1gination. If it is recog
nizeil within the first few hours and energet ical ly treated, the death mte 
will be ,·ery much lower. 

Trealmmt.-\Yhen the disease is recognized within the first twelve 
or twenty-four hours, an anrosthetic should be administered and the 
patient completely relaxed, placed upon the back with the thighs fl exed, 
and the table inclined, so that the bead may be considerably lowered. 
lnflo,tion through the rectum and colon or the injec tion of liquid may 
be employed. Inflation i; preferable for the reason that it is some
what more easy to determine when reduction has been accomplished 
by air than by water. Danger of intestinal rupturn is not very great, 
as it occurred only once in two hundred and twenty-five cases in 
children. An ordinary hand bellows can be used with a long cathe
ter attached , intJ"Od11ced well up in the colon. The introduction of 
air should be efl'ected gradually, and hs escape prevented by pressing 
the buttocks closely together. :Manipulation of the tumor is adYised 
while the air is bein!l" introduced. The best guide as to the quantity of 
air to be introduced is the distention it produces. Fifteen or thirty 
minutes may be allowed for the effort. \\'hen bellows can not be ob
tained, warm water, at a tcmperatnre of about 105° F., may be substituted . 
• \ fonntain s,-ringe may be used , and the pressure increased by eleva
tion. The quantity of water should be determined by th e degree of full
ness felt a long the line of the colon. The water sho11kl be allowed to 
escape, and if the tumor has not disappeared, it may be again tried, and, 
failing in a second attempt, laparotomy shou ld be resorted to. In intus
suscept ion , as in all other intestinal lesions, delay is always dangeJ"Ons; 
fo r many reasons early opemtion shoulcl be performed; inrngination is 
usually slight in th e beginning, swelling and adhesions ham not oc
curred, ancl merhaniral reduction is easier. In one of my cases, seen on 
the fifth clay, the ileo-c1ccal valve protruded thronl(h the rectum, ancl 
no amount of force would disinvaginate the adherent and strangulated 
mass. Out of s ixteen operations clone on the fast or second day, forty
four per cent recO\'ered; in forty-four operations after the third clay, 
there were seven recoveries. Cathartics should not be used at any 
time. 
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1'olvullls, or twisting of a loop of intestine, occurs usually in the •ig
rnoid tlexure of the colon, although the remaining portions of the colon, 
or ciccam and small intestine, may be occluded by this accident. The 
loop may become twisted upon itself at its mesenteric attachment, or 
one loop may be twisted ocer a second. The last variety is more apt to 
occur in tbe ileum and lower jejunum. The principal cause of \'Olrulus 
is an abnormally long mesentery, allowing unusual freedom of motion to 
the loop of intestine which is attached to it. This defect may be congeni
tal or acquired. Constipation and the habitual distention of the sigmoid 
tlexure by fecal matter is probably the most frequent canse of elongation 
of the meso-colon and increased length of this part of the large intestine. 
Volvnlus occurs more frequently in men than in women, and is met with 
in adults more than in children. \Vhen the conditions am favorable, a 
suitable position or an accident in movement is snflicient to rotate the loop 
on its axis, causing occlusion by the weight of the loop and mesentery 
brought to bear upon a limited snrface. The symptoms of rnlvulus are 
those of acute intestinal obstruction. Pain similar to that of colic is 
present from the start. Constipation is the rule, and indicates the 
sigmoid colon ns the seat of the lesion. Tenesmus is pre ent in acer
tain number of cases, and is additional evidence that the colon is in
vohed. Distention of the abdomen to an extreme degree occurs in a 
large proportion of cases, developing more rapidly in volrnlus of the 
colon. Yomiting is rarely present until late in the history of the case, 
and, when it appears early, it suggests obstruction in the small intestine. 
A condition of •hock more or le8s profound supervenes if relief is not 
obtained. Diminution in the quantity of urine is present in a certain 
proportion of cases. 

\Vithout interference the prognosis is fatal probably without exrep· 
tion in e"ery case of complete Yolvnlus. Strangulation of the loop and 
enormous distention of the part im·ol\'ecl occur. 

Treatment.-lf the symptoms point to the si_!tmoid flexme or colon 
as the seat of the twist, the introduction of warm water into the rectum 
is indicated. The patient should be placed in the knee-elbow position. 
The introduction should be made gradnall~-, and may prol"e successful 
in recent cases where adhesions ha,·e not occurred, or where the disten
tion of the gut is not too great. If this measure is not successful within 
n few hom·•, abdominal section should be performed, the hand intro
ducec1, and t11e loop untwisted. 

Constriction by Bands.-Bands of ciC'<ltricial tissne resulting from old 
as well as acute pel'itonitis cnuse intestinal obstruction in a certain 11ro
portion of cnses. This accident occurs chiefly in adults, about equally in 
both sexes, being clue to pelvic inflammations in women nnr1 to appenili
citis and traumatic peritonitis in men (Tre,·es). The ban els rnry in length, 
breadth, and points of attachment. The lower jejunum arn1 ilenm are in
rnlvecl in almost all caseR. Thi> symptoms are in general those of acute 
obstrnction of the small intestine. Pain is violent in the beginning, and 
in the majority of cases is referred to the part inrnh·i>il. Yomiting is an 
early and persistent symptom, and, as is common in obstruction abore 
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the ileo-cmcal rnhe, is npt to be stercoraceous. Shock is usuall y more 
prominent in this fonn of occlusion tha n in those here tofore giren . The 
urine is diminishecl in quantity. The abdomen is not ty mpaniti c as a 
rule, although the constricted loop may be greatl y distended, and may 
be recognfaed as a di stinct tumor by palpation or percussion, or by rngi
nal or rectnl explorn tion. 

The diagnosis must be made from the history of a form er peritonitis 
and the presence of the symptoms above girnn. The prognosis is grnve, 
and the indication for treatment is early operative interference. 

In audition to inflammatory bands, intestinal occlnsion is occasionally 
cansed by the pedicle of an ovarian or uterine tumor, or the Fallopian 
tube may act in the same manner . 

.Adhesions between contiguous loops of intes tine, resulting from peri
tonitis, may occnr in snch a manner as to lead to occlusion. The symp
toms do not differ materiall y from those just given, and the trea tment 
is the same. 

Strangulation tllrougli Slits in tile Omen/um and JJi esentery.-Occa
sionally a loo p of intestine slips through an opening in the omen tum or 
mesentery, becomes imprisoned and strangulated. 'fh e rent may be con
genital or resul t from an injury, penetrating or non-penetrating. The 
small intestine (il eum) is most frequentl y invoh ed, and the aperture oc
curs as a rnle in the mesentery of the last part of this organ. Strangula
tion of the colon in thi s manner is exceedingly uncommon. " ' ith the 
exception of the presence of a tnmor, the symptoms are the same as 
those in hemia of the small intes tine with strnngnlation. :Early opera
tive interference oO'ers the only hope of n>lief. 

('onstriction by .D foer ticula.- Pouches or cav ities communicating 
with or attached to the intestines may be true or fnl sc-i. e., cougenital 
or acquired. Merkel's cli verticnlum, which is a ttached to the las t two or 
three fee t of the ileum, may remain pa tulous and open at t he um bilicns, 
or morn frequently it ends in a blind extremit y which may he con tinned 
as a cord to the umbilicus. " rhen it exists it repreRents the \"i telline 
duct of the embryo, in which tlie normal process of closure and obli tera
tion has not tnken place. The rnrmifo rm appendix may also be classed 
"ith the trne diverti cnl a. l<'alse di,·erticula occur in both the small and 
large intestine, being sligh tly more common in the colon. Their mode 
of origin is not as yet satisfactoril y explained. They are fon nd to pro
ject between the two layers of peritonmu m along the me•enteri c border 
of the small int estine, ancl into the nppendires epiploicm of the colon 
(TreYes). They are herni m of the mucous membrane p1 ojerting through 
nu aperture in the muscular layer. 

Constriction and strang ulation of a loop of in testi ne b.v l\Ieckel's 
direrti r nlnm are much more npt to occnr thnn by the false pouches. The 
1·ermi fm·m appenc1ix in rare instances ma y become twisted upon i ts axis 
nnd . trangul nted, or i t may ca nse t he constriction of a neigh boring loop 
of the il eum. 

Thert' m·e no s~" rn ptoms pecul iar to obst rn ction from true or false 
direrticula, and the natm e of the lesion can only be discovered by ab-
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dominal section, which is indicated in this form of intestinal occlu. 
sion . 

..lYl'oplasms.-Yarious new formations, both benign and malignant in 
character, may occur in the intestinal canal and lead to obstmction hy 
projecting into the lumen of the gut, or by pressure from "·ithont or by 
de,·elopment within the wall proper, producing narrowing. Fibro111a, 
jibro-myoma, and lipoma are of rare occunence. A.ngiomri is also ex
ceptional in this location. A.denoma is a more c·ommon form, de,·elop
ing from the glandular apparatus, and more particularly from the fol
licles of Lieberkiihn in the large intestine. 

Sarconw and crircinoina are also met with , both as primary and 
secondary growths. The symptoms of obstruction an., as a rule, gradual 
in development, and the presence of a tumor may lJe recognized by pal
pation with the abdominal muscles in complete relaxation. Cancer is 
the most common of these new formations, and is apt to be located in 
the colon or rectum. According to Ilaussmann and Ti·e»es, the Yariety 
of cancer met with in the large majority of instances is a cylindrical 
epillielioma, encephaloid and scinhns being rnry exceptional. The 
growth may cause constriction by extending completely around the 
lumen of the tube, or, by deYeloping on one side, cause stenosis by its 
bulk and by the contractions which result. The diagnosis of cancer 
may be made in those cases in which the disease is situated in the rec
tum or lower portion of the sigmoid flexure by digital examination or 
by the aid of the speculum. Sitnatecl higher up, the presence of a 
tumor, the age of the patient (over forty as a rule). and the peculiar 
cachex ia will aicl in arriving nt a conect diagnosis. 

Stricture.-The partial or complete occlusion of an intestine, by cica
tricial contractions following inflammation or ulceration of its mncous 
and submncous 01· muscular layers, constitutes a trne intestinal stricture. 
Constriction by peritoneal bands, or the infiltration accompanying can
cer, is not considered as stricture proper. 

Any disease which produces loss of substance in the inner la;cers of 
the wall of the gut may produce stricture. The nlrers of typhoid ferer, 
tuberculosis, dysentery, syphilis, and chronic intestinal catarrh, or tho'e 
resulting from injury by ingested matter, hy traumntism, or the necrosis 
following strangulated hernia, are the chief lesions which precede true 
strictm·e of the intestine. Cicatrization in an ulcer which bas its Joni(· 
est axis at a right angle to that of the intestine is more apt to !earl to 
obstrnction than one which has its long axis in an opposite direction . 
Stricture occnrs in aclults, of forty years or more, oftener than in the 
young, being rarely met with in chilclren uniler ten years of age. No 
portion of the alimentary canal, from the pylorus to the anus, is exempt, 
yet stricture of the iluodennm and upper jejunum is comparatirely rare; 
the ileum, near the c:rcnm, is more frequently attacked, while the lar~e 
intestine, and e•pecially the sigmoid flexure and rectum, is the most 
common seat of this gra»e ancl painful affection . 

The symptoms of strictLtre are those of progressive narrowing of the 
intestine. The intensity of the symptoms will be proportionate to the 



ABDOm N.\f, SECTION FOR IXTESTI NAL OOO LU8IO N. 625 

rapidity with which stenosis results ancl to the por tion of the cana l in
rnlred. P ain is not marked until the na rrowing has arrired at a point 
where inges tCll mat ter passes through with diffi cult y. It is spasmod ic in 
character, ancl occurs a t rnrying intervals. Distention of the in testine 
abore the sea t of strictnre, with consequent hypertroph y of the wall , 
follows sooner or later in all cases. The con tinued ir ritati on of the bowel 
from the pressure of fecal matter induces ul ceration of the murnus and 
submucous ti$Sues at and above the seat of stenosis, and perforat ion 
ma y occur. 

Yomiting is an earli er symptom in stricture of the ileum ancl jeju
num tban when the colon is involved. There ma y be di arrh o:m 0 1· con
stipation, or these conditions may alternate, aml are therefore of no 
diagnootic rnlue. Tenesmns is rare, and the abdomen is not distended 
except in case of peri tonitis. As far as the previous hi story may be of 
value in locating the sea t of the lesion, i t is k nown that dysentel'i c ul cers 
are usually fo und in the rectum, sigmoid flexure, and cmcu m, and in 
the order of frequency in which these organs are given: typhoid ulcers 
(which rarely ca use s tri cture) in the lower ileum and c;t'cum ; those of 
chronic catarrh in the colon ; syphilis (gumma) in the rectum and 
ileum; and tul>ercular ulcers in the lower ileum (Trnves). 

The diagnosis of stricture must be basecl upon a study of the symp
toms al>ove given, except the cases in which the lesion is in the rectum 
or lower part of the sigmoid flexure, where digi ta l or instrumental ex
ploration may be macle. 

Treatment.-Stricture of the rectum and lower part of the sigmoid 
fl exure of the colon shoulll be treated by dilatation or rlivision. Abo,·e 
this point the only hope of reli ef is by exsection of the part involved 
with end-to-end cinostornosis, or by lateral intestinal anastomosis. Eu
terostomy and colostomy (f ecal f istula) are pallia th·e surgical measures, 
to be instituted when other means are not indica ted. 

A BDO~!lNAL SEcn oN FOR I NTESTINA i, O ccL l:S!ON. 

In all lesions of the in testines in which i t bPcomes npcessary to in
vade the abdominal ca•·i ty the incision should be made directly o,·er the 
seat of lesion. " ' hen the seat of the obstru ction ca n not be determined 
without explorati on, the linea al ba shoulcl be selectecl. The cmcum, 
ascen<ling and descending colon, can be more directly approached from 
an opening in the la teral aspects of the abdomen immediately o,·er these 
viscera. The sigmoid ilexure and upper portion of the rectum may be 
best exposed by an incision parallel with P oupart's ligament. and abou t 
two inches in ternal to the left anterior spine of the ilium. In general, 
it ma y be said that the smaller t he incision the better, yet the opening 
should always be snfficient to admit of thorough explora tion, anll, if 
nere•sary, large enough for inspection. The patient should rest npon 
the back, with the head and shoulders slightly ele\'ated, in order to relax 
the abdominal mnscles. Under cer ta in conditions the modified Trende
lenburg posture is ad visable. Strict a ttention should be paid to the anti-
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septic details already given. All bleeding should be arrested before the 
parietal peritonroum is incised . This should be punctured, and a very 
dull-pointed, grooved director inserted, and the peritonmum didded 0~ 
this instrnment. The opening should be not larger than will suffice to 
admit the finger, and if then found necessary to enlarge it this can he 
done. \\'hen possible, McBurney's method of separating and retract
ing, without division of the fasciculi of the abdominal muscles or their 
aponeuroses should always be preferred. As soon as this is accom
plished, the seat of obstruction should be sought. The escape of intes
tines or ornentum through the woun<l should be prevented by holding 
sterile mats ornr these viscera and pressing them back into the peri
toneal cavity. If, upon exposing the small intestines, some of the coils 
are found to be greatly distended while others are collapsed, it is pretty 
safe to conclude that the obstruction is near at hand, and the collapsed 
loops should be carefully passed between the fingers up to the obstruc
tion. It is scarcely possible, in the condition in which the viscera will be 
found, to determine exactly which is the upward or downward direc
tion of the coils, and it may be necessary to begin at the crecum and 
work upward. 

Senn determined by experimentation that by touching the peritoneal 
surface of the bowel with a little powdered chloride of sodium, a rernrsed 
peristalsis will ensue. In this way the upward direction of the bowel 
may be recognized . , 

If the coils which present are so enormously distended that they seri
ot1sly interfere with the exploration, the gas should be erncuated by 
pnncture with the knife and immediate dosure with Lembert sutures. 
J\Iultiple punctures may be required, since it often occurs that not more 
than one or two feet of intestine "~ll be emptied from a single opening. 

"'hen, as not infrequently happens, by reason of procrastination in 
asking for surgical relief, the condition of the patient is so critical that a 
prolonged operation is not indicated, it is the better practice to seize the 
first presenting loop of distended intestine, stitch it to the abdominal 
wound, and establish immediately an artificial anus. The alarming 
symptoms of obstruction thus allayed, the occlusion ran be dealt with at 
a subsequent operation. I have in a number of instnnces successfully 
employed this method, remoYing the obstruction, and afterward restor
ing the continuity of the canals. 

If the crccnm is found to be distended, the lesion is evidently in the 
colon, and this organ should be followed to the obstruction. If biliary 
calculi, a foreign bod~', or enteroliths are found, the part inrnh'ed in the 
obstruction should, if possible, be brought out at the wound, protected 
by warm towels, the escape of matter into the ca,.ity of the periton1eum 
prevented by napkins, and the body remored by an incision in the long 
axis of the gut, and, when possible, opposite the mesenteric attachment. 
The length of the opening should be sufficient to allow of the remoral of 
the body without brnising or tearing. If the part can not be brought out. 
it shoulcl be laid npon mats and the peritona'um in this way proteeted 
from the escape of fecal contents. This accident may be in great part 



ABDOmXAT, SECTION FOR n\TESTJNAL OCCLUSION. G27 

prel'ented by compression of the gut abo\'e and below the ohstrnc
tion. The wound in the intestinal wall is next closed by Lemhert's 
suture. 

When intussnsception exists, the invaginated portion shonlc1 be 
brought into full ,·iew, and careful traction employed in the ell'ort at 
reduction. If this can not be accomplished, or if strangulation and 
necrosis exist, exsectiou of the necrosec1 portion shoulc1 be made at once, 
if the condition of the patient is such as to justify a prolonged opera
tion. Hnot, the dead loop or portion should be brought out at the in
cision in the abdomen, cut away, anc1 a fecal fistula established. Jn 
this emergency Bodine's operation may be found of great ,·alne. The 
restoration of the intestinal canal may be accomplished at a subse
quent operation. If, however, operative interference has uot been too 
Jong postponed, it will be advisable to proceed with the exsection at 
once. 

Exsection-or, as it is sometimes called. resection-of the intestine 
is a ,·ery proper operation, and one which, if perio11nec1 early enough, 
with the careful attention to details it requires, will succeed in the ma
jority of cases. This operati9n is one of snch importance that, in 
describing the technique, the following case is given in detail: 

Leah R-, Russian, fifty-six years of age, house\\' ife, was admitted 
to Mount Sinai Ilospital on October 9, 1886, with the following history: 
For ten years she had had a swelling in the left groin, which would dis
appear when she was lying clown and retum when she was standing erect. 
She had not worn a trnss. Two weeks before admission she disco\'el'ed 
that the tumor no longer disappeared upon going to bet!, but became 
painful, tender, anc1 more swollen. She had not vomited up to the time. 
of anil'ing at the hospit;i.1, but there had been no e\•acuation of the bow
els for six clays prior to hor admission. 

On admission, a swe11ing as large as an ordinary fist was found occu
p,ring the inner aspPct of the left groin and thigh. The skin ornr the 
tumor \\'as reel in color, tender and doughy to the touch, and fluctuation 
was c,·ident. 'l'he tissues around were slightly emphysematous. 'l'he 
patient's appetite was gone; she was emaciated, hadng lain in her pres
ent condition ten days in a tenement honse, without proper care. 'l'he 
temperature was normal. 

.\diagnosis of strangulated femoral hernia was made, ether adminis
tered, and the tumor incised. Several ounces of foul pus mixed with 
intestinal matter were discharged. No trace of a hernial sac or of intes
tine could be discoverPcl, such was the gangrenous condition of the mass. 
l'pon intl'Odncing the little finger into ll1e femo1·al canal, a slight opening 
into the intestine could be felt. Into this a closed dressing forceps was 
introduced, and the opening dilated by separating the jaws of this in
>trument. This was intended to secure the freer exit of ingested matter 
from the upper portion of the occlnded gut. 

A loose dressing of iodoform gauze was laid o,·er the wonncl. The 
patient impro,·ecl in condition after thi s opemtion, uncler mild stimu
lation and liquid diet (milk, beef tea, beef jllice, whisky, sherry, etc.). 
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Only a small qnantity of ingested matter escaped when the gauze dress. 
ing was changed on every second or third clay. 

On October 22cl, thirteen days after the first operation, with ether 
narcosis, laparotomy was performed . The patient was placed upo, the 
back, with the peh'is elerntecl upon a firm cushion. "'ith Yolkmann's 
spoon the granulation tissue was first scraped from the walls of the 
abscess, the hole into the intestine plugged with a pellet of iodoform 
gauze, the cavity of the abscess irrigated with l·to-1,000 sublimate, antl 
then tightly packed with iodoform gauze. 

The integument about the femoral canal was washed thoroughly with 
soap ancl warm water, cleanly shaved, washed with ether, and finally with 
l-to-J,000 sublimate solution. Hot sterile towels were laid over that por. 
tion of the body near the groin, leaving only a spot exposed measuring 
six by four inches. 

An incision four inches in length was made parallel with the outer 
border of the rectus muscle, the lower encl being over the femoral ring. 
All bleeding was arrested, so that before the peritonroum was opened the 
wound was absolntely dry. Catgut ligatures were employed. Great rare 
was observed to keep to the inner side of, and away from, the epigastric 
vessels which were exposed in the dissection. The parietal layer or the 
peritomcum was picked up with a fine forceps, opened, and further 
di1·idecl upon the finger as a director. 

Upon looking into the abdominal cavity, one or two loops of normal 
Rmall intestine were seen, and upon displacing these upward, a third loop 
was seen to be imprisoned in the femoral opening. That part of this loop 
above the constriction was slightly distended, while the part on the side 
nearest the rectum was contracted until it was about two thirds of the 
diameter of the npper segment. The obstruction of the intestinal canal 
at the ring was complete. A hot sterile mat was placed beneath the im· 
prisoned loop in such a manner that it held the loose loops of small 
intestine back, and was ready to receive any foreign matter which 
might escape from the gut when it was didded. 

Two long· jawed scissors forceps (used as clamps) were then placecl so 
as to close the loop of gut which was caught in the ring. One of these 
rested against the inner surface of the rin!!', and the other only sufficient
ly remO\'ecl from this to permit of a didsion of the intestine between the 
forceps. 

As soon as this "·as effected, the loose end, with one pair of forceps 
attachecl, was brought out through the abdominal wound and placed in 
a warm towel. As the forceps which constricted the ring of gut attachetl 
to the femoral canal was removed, a tuft of sponge was tightly packet! 
into this ring to prevent any infection from the abscess with which it 
communicated. 

Of the loop which hacl been liberated, about ten inches (fire abore 
and below the point of occlusion) were drawn out of the abdomen, stedle 
mats carefully placed so as to close the wound and prevent any escape 
of matter into the peritoneal cavity, and the exposed gut protected 
by covering with warm towels. A piece of cotton tape, pre\'iously boiled, 
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one fomth o( an inch wide was then ti ed fo ur inches abore and below 
the limits of the gangrenous opening, so as to completely occlude the 
lumen of the g ut (d, d, Fig. 6.J.O). \\'hen the fo rceps clamp was re
moved, the opening into the intestine was seen to occupy two thi rds of 
the circumference of the canal. The g ut was then cut across at a right 
angle to its axis by a single stroke with the straig ht scissors (a, b, Fig. 
G.J.O). These lines o( section were well out in sound tissue. The piece 
of intestine removed measured two inches and a half. A triang ular piece 
of the mesentery was also remo,·ecl (b, c, b, Fig. 640) iu such a man-

ner that the mesentery was left projecting nea rl y one fo urth of an inch 
beyond the end of the intestine. This should be clone to insure the 
vascul ar suppl y to the gut at the line of section. 

The bleeding from the mesentery ,,-as pro fu se, requiring a dozen ca t
gut ligatures. From the ends of the intestine onl y a slight oozing oc
curred. The cavity of the gut from the tapes to the openinirs was care
lnllr emptied of all matter and washed out with Thiersch's solu tion. 
Nothing escaped from the lower encl . 

The Pclges of the di vided mesentery were first uniter] b)' eight inter
rnptecl ratg nt sntures about one fonrth of an inch distant from each 
other. \\' hen the intes tine was reached, the mesenteri c a ttachment of 
;neh encl was carefullr brought into apposition and the work of stitcl1-
mg the ends of the cylinders to each other begun. 

In doing thi s, two fo rms of sutnre shonlcl be employed: 1. A snture 
throuf(h the mucous membrane alone-Czerny's suture. 2. That through 
the ped toueal coat alone-L embert's sut ure. 

In Fig. G41, which represents a longitudinal ectiou through the 



630 A TEXT- BOOK ON SU RGERY. 

ends to be approxima ted, is shown at b the Czerny suture as i t is passed 
through the mucous layer of the gut from the iuuer surface of the canal ; 
while a t a the method of introducing the Lembert suture th rnugh the 
peritoneal layer is shown. 

\\Then a g ut is cut across, the longitudinal muscular layer retracts, 
carrying the peritoneal layer with it, and leaving the thick mucous 

~ 
Fw. GIJ.-Sc hcmntic. a, Lcmbcrt's su

ture. b,C.:zcrny':ssuturc. 

membrane projecting about one eighth of 
an inch. The object of the Czerny s11tu re 
is to bring the mucous membrane and the 
connective tissue, upon which it rests, to. 
gether, and thus streng then the line of 
union after adhesion occurs. If this is not 
done, the slight adhesions between the 
peritoneal surfaces obtained by the Lembert 

suture migh t give way under the distention of the intestine by gas or in· 
gested matter. The objection to passing a suture entirely thl'Ongh the 
wall of the g ut, and thus approximating all the coats a t once, is the dan. 
ger that the perforation may be followed by escape of gas or other con
tents. The inversion of the mucous membrane by Czern y's suture, and 
of the peri toneal layer by Lembert's suture after the threads are tied, is 
shown in Fig. 642. 

In suturing the in testine, the very finest black silk, and delicate 
half-curved needles, shoulcl be used. The thread should be made thor
onghl y sterile. In commencing the sutures, first insert one Czerny 
suture just at the mesente1·ic or attached border of the intestine, and 
tie this, the knot, of course, coming within the lumen of the gut. 
The needle should pass from within through the mucous layer at a dis
tance of about three sixteenths of an inch from the free border (Fig. 6Hl, 
out along the free border of the same end, and , being carried across to 

~ 
F·n~10Ti~:gR~~~~g;-;~ii 

Czerny's suture. 

the opposite end, should be made to enter below 
the muscular and mucous layer, and to emerge 
throug h the mucous layer three sixteenths of 
an inch from its cut edge. A Lembert suture 
should be nex t inserted just at the edge of the 
mesen teri c attachmen t, as follows : * The 
need le is made to enter the peritoneal coat 
one eighth of an inch from the edge, and, pass
ing between the sernus and mucous coats, is again brought through 
the peritoneal layer about one twenty-fifth of an inch from the edge 
(Fig. 641, a). A t a point exactly opposite, the same stitch is passed 
through the peritoneal layer of that side for the same distance, and 

* When the peritoneal surfaces o[ the intestine arc held in apposi tion by this suture, ndhesion 
occurs in o. remark!lbly short ti me. 111 January, 1887, l was cnllcd in consultiit ion in a case o! 
suspected voln1lu.;;, Upon opening the abdomen. it was found impossible to untwist the loop 
without puncture and evncuation of the contents o[ the grcntly d istended gut. The opening. one 
fou rth of an inch long, was closed by four Lcmbert sutures at 11.30 A. M. Three and one half 
hours later the patient. died. On nutop~y, not only had well-marked adhesion taken place. but 
the si lk threads were with diffirulty recognized. being hidtlcn beneath the inflammatory e:rn
dation. 
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this thread is tied. In knotting all of these sutures, it is a wise pre
caution to use the double or friction knot for the first tying, for by so 
doing there is no clanger of the suture slipping and the parts separating 
as the second turn is being made. ~"- second Lembert suture shou ld now 
be inserted on the other side of the mesenteric attachment, and an inter
rnediate suture passed between these, through the substance of the mesen
tery and cl o\\'n into the strip of intestine which here is uncovered by 
peritonreum. Extta care 1nust be taken to see that this part of each encl 
ef the cylinder is in pe1fect coaptation. The sutures are now inserted 
for the remainder of the apposing surfaces. The Lembert sutures should 
be one eighth of an inch apart. The mucous or Uzerny sutures should 
be from one fourth to three eighths of an inch apart. It is evident that 
while the Czerny suture is tied, leaving the knot within the cavity of the 
intestine for the first part of the operation, the last few threads must be 
tied, !earing the knot imbeddecl between the mucons aucl muscular layers 
of the wall. All of the threads shot1ld be cut off closP to the knot. 

In this operation I hacl to leave the space between the sutures on the 
upper encl of the gut a little wider than on the lower, for the diameter of 
the efferent tube was considerably smaller than that of the afferent por
tion. The inten·ening spare was a flush one eighth of an inch on one 
side, and a scant one eighth of an inch on the other. \\1hen the sutures 
were all in, the. constricting tapes were removed. The gut immediately 

Fio.G·t.3.-Showingthclincofsuturcsinthcmcscntcrynndnrounclthcintcstinc. 

filled with gas, ancl the intestine below the line of suture expanded to a 
size equal to that of the portion above the line of union. That the 
wound was tightly closed, was demonstrated by forcing the contents of 
the intestine from opposite directions toward the sutures. No gas escaped. 

The appearance after the tapes were removed is shown in Fig. 643. 
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At intervals of about five minutes during the operation, a small quantity 
of warm, sterile water was ponrecl over the exposed intestine. The warm 
towels upon which it rested were cbangell e1·ery ten or fifteen minute~. 
No fluid was allowecl to get into the ahclominal cadty. Finally, the 
intestine was carefully washed with this solution, ancl returned into the 
cal'ity of the peritonrenm. 

It was now necessary to deal with the ring of intestine which occu
pied the femoral opening, ancl which led from the abscess into tl1e 
abdominal cavity. Two strong silk threads were passed entirely though 
the opposing walls of this rim of intestine, anc1 tied so as to bring the 
edges "-ell together. I then passed a silver probe from the hernial 
abscess cavity np through the femoral canal, and through the ring of 
adhering intestine between the two silk threads, until the eucl of the 
probe projected a half inch into the cavity of the abdomen. The ends of 
both threads were tied to the probe, ancl this withdrawn, bringing the 
sutures out through the saphenous opening. By making strong anJ 
continuous traction on these, the mucous membrane was evertecl, the 
peritoneal snrfaces brought in contact, ancl the femoral opening closed. 
This procedure effected a radical cure of the hernia. 

The wonncl in the parietal layer of peritonwum was closed by catgut 
sutures. The abdominal incision was closed with silk sutures, which 
included nll the tissues clown to the peritonreum. l!'or tlle prevention 
of ventral llernia after laparotomy, it is very important to include the 
fascia ancl aponeuroses qf tlie muscles in tlle sut1u-es. 

The patient recovered without accident. 
In certain cases of intestinal resection, e1·en after the sutures are all 

applied, it may not always be a safe procedure to drop the loop of intes
tine back into the peritoneal cavity and close the abdominal wound at 
once. In one case upon wbich I operated for the closure of a fecal 
fistula in the ileum, in which about two inches of the intestine bad to 
be resectPd, there was an impaction of fecal matter in the large intes
tine which I could not remove by most careful irrigation through the 
fistula above ancl by the long rectal tnbe below. Knowing that after 
the continuity of the canal was restored by encl-to-encl anastomosis great 
strain would come upon these sutures, with possible rupture at the line 
of union and destruction of my patient, I performed the following opera
tion: On December 2, 1892, the intestine abo1·e ancl below the opening 
was plugged with tight-fitting sponges ancl the inten·ening portion and 
the wound ancl integument about the wonncl thoroughly cleansed. I car· 
riecl an incision through the skin parallel with the margins of the opening 
nncl one half n.n inch from its edge, making this elliptical incision about 
three inches long and one ancl one hnlf inch wide nt the "idest portion. 
The dissection was carried through the faseia, fat, and muscles towanl 
the line of adhesion maue by the row of sutnres in the original enteros
tomy, so that when this was reached and the peritonrenm opened the 
wound JH'Psentecl a be1·elec1 edge, widest nt the cntaneons snrface. 

The coil of intestine from which the fistula opened ancl one coil ad
herent to this were now brought through the wound, antl iouoformized 
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gauze was packed around the edges to pre\'ent septic or foreign matter 
from getting into the peritoneal cadty. A tape was tiecl around the in
testine eight inches above and below the opening, the sponges remo\'ecl 
from the gut, and tbe cavity washed out with Thiersch solution. By 
careful trial sutures, it was seen that if the fistula was closed by a row of 
longitudinal sutures the lumen of the gut would be only one third of its 
original ~ize. I then, with sharp, straight scissors, through healthy in
testine on either side of the opening, removed three inches of the gut, 
<lidding it at right angles to its axis, together with a triangular strip of 
mesentery which was excised, taking care to lea re the meseutery over
lapping the encl of the gut by at least one fourth of an inch to secure 
rnscular supply to this important point in the operation. The method 
of suture was identical to tbat just described, taking care to pnt in the 
extra sutures at tbe mesenteric attachment. In returning the united 
howel to the abdomen a mat of iodoformized ganze lh·e inches wide and 
about eight inches long was passed under the coil of intestine until it 
rested upon tbe mesentery. One end of this mat was brought out 
through the wound. A similar piece was in•e1·ted on the opposite side 
until it touched the mesentery exactly opposite the first piece. Tufts of 
iodoform gauze were plaC'ecl upon the bowel for tll'O inches on either side 
of the line of sutures until the level of the abdominal 
incision was reachPd. On the fourth day the gauze 
was all remo,·ed, and the isolation of the suturecl 
intestine was perfect. It rested, held by adhesions 
and walled off from the general peritoneal cavity and 
was about three inches below tl1e le1'el of the incision 
in the abdomen. On the eighth day, after consider
nhle tenesmus and straining, one or two sntnres at 
the line of union ga1·e way and fluid ingested matter 
escaped. This small opening closed spontaneously 
in about one week and the patient recovered. Yen
tral hernia occurred at the seat of the abdominal in
cision, and ll'ill probably ensue in a large proportion 
o! cases treated in this manner. This hernia is, how
ever, readily retained by an abdominal belt ll'itb 
slight compression. 

\\'hen the condition of the patient is such as to 
demand a mo1·p rapid procedure than nnion by su
ture, as ju"t described (ll'hirh in skilled bands will 
lake at least one hour to perform), I would ad vise 
the employment of the llfnrphy button. 

'fhese buttons are made of rnrious sizes to suit 
different portions of the alimentary canal. 

They consist of two small circular bowls (Fig. 
6-t.;) so armnged that when properly adjusted in ' F10. 645.- 'rhc Bnm~ 

~~~:~~~r~~~Jt;~~,~~~~t~~ 

that portion of the bowel where the anastomosis is to he made they 
close togethe1· by a double ratchet (Fig. 644) compressing the im·erted 
peritoneal surfaces of the ends of the intestine and securely holding these 

43 
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surfaces in apposition until adhesion occurs. The thread, which bas lied 
the eml of the gut around the central portion of each segment of the but. 
ton wul im•erted Ille periton<Eurn, becomes loosened by necrosis from 
pressure, and, with the button, in from seven to fifteen days drops loose 

Fio~1~~f;;;J~1f7~~~!ti~1httetil~~~?1t~~~ 
turcaroun<lthccndofthedi
,·iJed int~sti11c nnd over and 
throu4'hthcmescn.terynenrits 

~1\~~-h '~~~~cl ~~1l:~~ ·~~1~r n~~=~1~= 
tcry. 

in the alimentary canal and is carried along 
until it is passed with the fecal matter through 
the rectum. At Fig. 646 the method of passing 
the suture in and out around the margin of the 
bowel is shown. "'ith a straight needle, armed 
with a medium.sized silk suture, carry the needle 
through the bowel, a little more than one eighth 
of an inch from the cut edge passing through 
the peritoneal coat and into the lumen of the 
gut. One fourth of an inch farther on, the SU· 

ture is carried on the same level through the 
mucous membrane and out through the perito
meum to the outside. It is then carried o,·er 
the free (cut) edge of the bowel again to the 
iuner side and through, and this in and-o,·er SU· 

ture is continued (as shown in the drawing) 
until the bowel has been perforated by the 
needle from the mucous-memhrane side out to 
the peritoneal surface just at the beginning of 
the attachment of the mesentery to the intes· 
tine. It is then carried over the cut edge of tlie 
mesentery around and back through this mem
brane at the same depth from the edge as for 
the intestine, then back again over the cut edge 
of the mesentery, and on in like manner as for 
the opposite side of the gut to a point of emer
gence about one eighth of an inch from the point 
where it entered. The two ends of the threads 
are now ready for the insertion of one segment 
of the button. This is grasped by the forceps 
and carried into the end of the bowel deep 
enough to allow the gut to be snugly folded 

around the central shaft or stem, when the two ends of the thread are 
tiecl into a single knot and are drawn upon. Like the month of a reti· 
cule that is being closed. the wall of the intestine is folded ancl puck· 
ereil until it fits tightly around the c~tral shaft of the button, as shown 
in Fig. 647, where the threacls are cut oJI close to the knot. 

Examining this encl of the bowel, it is readi ly seen that when the O]l· 

posite half of the button has been in like manner applied, and has been 
p11sbed into this, there \ronlcl be nothing but peritoneal surface of the 
gut in contact. If the mucous membmne should become e,·erted, or 
if the thread is not so thrown over the mesentery as to in,·ert this thor· 
oughly, and bring peritoneal surfaces in apposition, there will be failure 
of nnion, sloughing, and perforation at these points. The whole success 
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of this operation rests upon the careful application of the button. The 
other half of the button is applied in the same manner, and then the two 
are brought together with the smaller invaginated into the larger. By 
pressing them steadily together they close until the peritoneal surfaces 
are snul(ly in contact, and the operation is completed. In this operation, 
as in end-to-end suture, the greatest care mnst be taken to pre,·ent any 
foreign substance from entering the peritoneal cadty. It is well to add 
that while a fair degree of success bas already attended the use of this 
apparatus, it is at this date still on trial, and it is to be hoped that it 
may prom so efficient as to become permanently established in the sur
gery of the intestinal tract. In a patient seen with Dr. X. 0. \Verder, of 
Pittsburg. this surgeon removed several feet of the small intestine, se
curing a surc·cssful encl-to-end anastomosis with the i\Iurpby button. 
A considerable number of successful results are on record. 

While almost any cool and careful surgeon could make an approxima
tion by this apparatus, there are very few, comparatively, who have the 
experience or the skill necessary to do an end-to-end anastomosis by su
ture within a reasonable limit of time. It must not be forgotten that a 
number of fatal cases !Ja,-e already been reported, caused by the button 
not coming away, or its lumen becoming closed or the intestines occluded 
by the weight. In the case of a man twenty years of age, in whom I did 
a lateral anastomosis between a loop of small intestine and the descend
ing colon, for relief of a fecal fistula in the crecum, the button dropped 
into the small intestine, from which it was 
remored by opera ti on on the one bun
drecl and twenty-seventh clay after the in
sertion. 

llfannsell's methocl of encl-to-end anasto
mosis is not to be recommended as com
pared to the less complicated operations 
just given. 

Exsection of the colon is somewhat more 
difficult than the opera ti on upon the small 
intestine, on account of its irregularity in 

~~;.,,~o~~;~l~t c1:1~~e;~~~~:~1~~ 0;0:~0~1f th~~ Fm r,~,i~;;;;~>~~ .~;f~~3'o7~h';i.~,~~\~~ 
shou1<1 be brought into or out of the inci- ~~;1~b~~~~r~~,!r~t~!~~1ri~~~~!t{~r!~~= sion if possible, or, if this can not be done, <:rly accompl i::ihc:J. 

the opening in the linea alba may be en-
lnrgecl in the direction best •uitecl to the case. If, after exploration 
through an incision in the linea alba, the obstruction is found to be iu 
the c;ernm, a'cending or descending colon, and the 1m1·t in,·olrncl is so 
firmly fixNl that it ran neither be brought into view tbrongh the "'Otmcl 
in the median line nor by an additional tranS\'ersc incision of two or 
three inches, it will be advisable to close this opening and expose the 
part hy an incision immediately o,·er it. 
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LATERAL INTESTINAL .\NAST0)10~!8. 

Lateral anastomosis of one portion of the intestinal tube to another 
mnst always be considered as an operation not of choice, but of emei
gency, never to take the place of end-to-end anastomosis when this latter 
operation can reasonably be performed with comparatively small risk to 
the patient. The ultimate results in lateral anastomosis have been much 
worse than in the end-to-end operation, which, when successfully per
forme<l, re-establishes the alimentary canal, usually without any diminu
tion of its caliber, while the opening made in lateral anastomosis continues 
to contract and, in a large proportion of cases, becomes insufficient to 
permit the passage of ingested matter. 'l'be great fault iu the technique 
as heretofore performed is that the opening of communication bas not 
been made sufficiently long. For this reason the Murphy lmtton is not 
applicable except as a temporary expedient lasting for three or four 
weeks, as the original opening of the btltton is of necessity so small that 
it rapidly becomes insufficient by contraction. As shown in the opera
tion of gastro-enterostomy, lateral anastomosis by direct suture is not 
only au operation difficult in technique, but requires a. great deal of time 
eren in expert hands. For this reason many efforts haYe been made to 
devise some mechanical apparatus which will hold a sufficient extent of 
the apprnximated intestinal walls in contact until adbesh·e inflammation 
can be effectecl and a permanent agglutination of the surfaces secured. 
S3nn, with his decalcitied bone plates, was the pioneer in this depart· 
ment of surgery. This method, however, has practically been aban
doned on account of the difficulty of obtaining decalcified bone plates, 
especially those of sufficient size to secure an opening of sufficient 
length . 

The segmented rubber plates (Fig. 634), as derised by Dr. B)'l'Oil 
Robinson, can be readily made of any desired length, and would take 

4-
Fto.G49.-Grnnt':!cntcrotomc. 

less time in roaptation of intestinal snrfnces in Jateml anastomosis than 
woulcl be requir2cl in direct snture. It is adl'isecl to rnn a rapid continu-
0·1s re-enforcement suture after the plates are tiecl in position. Dr. H. H. 
Grant, or Lonisville, has derised an instrument nncl an operation whil'h, 
when slightly moclitied, is, in my opinion, one of the best yet devised. 
\Vhen the part to be incised is drnwn through the wound in the ahdorn· 
inal wall and cut away after the \Yell-kn@\\'ll aseptk methorls. the in>trn· 
ment, which is shaped like a large clamp, is introduced into the intestine, 
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a blade entering each of the two ends to be approximated; the blades 
are then shut together, and in the act of closing they didde the approxi
mated walls and at the same time bring the peritoneal surfoces of the 

F10. 64tl.-Prof. JI. 11. Grnnt's inl'trumcnt and operntion for lateral iutcstinnl nna,,..tomosi~. 

two pieces of intestine in apposition. E1·erything is firmly held in this 
way while a rapid continuous silk suture is carried around. The instrn
ment is then remo\'ed and the open ends of the intestine closed by inver
sion and rapid peritoneal sutures. This operation !ms been successfully 
done by Dr. Grant, and is ex
ceedingly ingenious. The mod
ification which I should pmc
tice would be to increase the 
length of the blades of this in
strument in order to enable a 
surface of at least four inches 
to be divided, so that a larger 
opening of commnniration, and 
one that will persist for a longer 
time, would be secu red. 

The operation of Prof. J. A. 
Botline for the establishment of 
a permanent or temporary feca l 
ti'tula is well adapted for se
curing a lateral anastomosis 
when the fecal fistula is no 
longer required. The technique 
when it is in tendecl or thought 
likelr to he necessary to restore 
therontinuity of the alimentary 
rannl, differs from that used 
when a pPrrnanent fistula is to 
be established in only one par
tirnlar. \Yhen the fistula is 
intended to be perm a neut, the 
me,enten· is included between the two rows or stitrhes in order to 
stiffen th~ spur. This will be required in those cases where there has 
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been complete exseclion of the rectum or where it is permanently or 
hopelessly occluded. "·hen the contim1ity of the intestine is to be re
stored, of course the mesentery is excluded from betll'een the two ap
proximating rows of sutures. Later, when these walls have become ag. 

µ-lntinated by inflammatory ad
hesions, the gut is dil·ided with
out interfering with the blood 
supply. 'rLie method is as fol
lows: As soon as the proper inci
sion through the peritonreum is 
made, a sterile pad is iutroclucet! 
while the operator stitche the 
parietal peritonreum to the in
tegument with a continuous cat· 
gut suture. If there be a tumor, 
stricture, or necrotic focus upon 
the intestiue, it is brought out 
through the wound until six 
inches of healthy intestine on 
each side of the part to be ex 
cised are exposed. The two 
limbs of the loop, with the lesion 
at the apex of the knuckle, are 
laid side by side and a running 
stitch of fine silk, beginning at 
the point where the exsection is 
desired, is carefn II v inserted, 
uniting the two piec.es of intes
tine close to and parallel with 

the mesenteric border for six inches (Fig. 650). If the fistula is to 
be permanent, the mesenteric attachment is halfway between the 
two rows of sutures. If temporary, the loops are approximated, 
leaving the mesentery free. There shoul1l be about au inch of space 
between the two rows of sutures. .A.t the deepest portion of the ap· 
proximation-that is, the portion most I"emote from the part to be 
excised-the sutnres should be inserted across the bowel so as to insure 
a complete approximation at tl.Jis point an<l prevent any possibility of 
leakage into the peritoneal cadty after the septum has been clil'ided. 
The row of sutures should I"epresent an elongated U. The sutured 
loop is then passed back into the abdomen until the point where the 
intestine is to be excised is on a level with the skin surface, anJ it is here 
stitched into the marg'in of the abclominal wound with a continuous 
suture of strong catgut. If the excision is to take place at once, as in 
cases where a fistulous opening is urgent for the patient's safety, this la>t 
sutul'e shonlcl be of silk, but as peritoneal surfares are brought together, 
if the opening can be left for twenty-four or thirt)-.six hour", adhesions 
will ha"e formed in that time and catgut ma)' he employed. Silk i>. 
however, in my opinion. the safest suture. If waiting is permi:»ible 
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a[te1 twelve, twenty-four, or thirty-six hours, cocaine anresthesia (2-per
eent solution) may, if necessary, he employed, and the protruding intes
tine snipped ofl' wirh scissors on a !em! with the skin. After one or 

F10.GJ2.-Lutcrnlunn:;tomo,;is bydirect$Uturc. ( Frum l':irk',."$urgery.'1) 

two weeks, or a longer pel"iod, if this be requfrecl, the septum between 
the two rows of sutures may be cliviclecl by Gmnt's enterotorne (Fig. 

~·w. 653.-Thc~nmc completed. (From Pnrk's "Rurgcry.11
) 

G.31) or a pair of straight scissors, introclucing one blade into the, npper 
anu the other into the lower bowel channel, guiding the blades back by 
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means of the finger, to the middle line between the two rows or sutures 
and cutting to the required depth. The pas. age of the fecal current 
prevents reunion of the didded septum, and in the course of time the 
fecal fistula closes by granulation. The same procedure would be ad
visable after strangulated hernia with necrosis of the intestine, where 
end-to-encl anastomosis by direct suture is not permissible. 

"'hen no mechanical apparatus is at band, and the situation of the 
lesion to be correcteu is such that the operation of Bodine or any other 
of the procedures mentioned is not feasible, direct anastomosis of con
tiguous loops of intestine may be made by making parall el openings or 
equal lengths, one on each loop, and uniting them by continuous sntnre, 
as shown in Figs. 652 and 653. 'l'his, however, is the operation of last 
choice, and should be so considered. 

FECAL FISTULA. 

Fecal fistula is established after the method of Bodine, which bas 
just been described. This method is applicable to colostomy or enteros
tomy for the establishment of a temporary or permanent fistula. The 
great adrnntage to he expected from this procedure is that the continuity 
of the canal may be restored without subsequent laparotomy and with
out employing the clumsy method of Dnpuytren. 

Occlusion of the intestinal canal when clue to volvulus is accompanied 
by unusual distention of the twisted loop, which, in cases where the sig
moid flexure is im·olvec1, is at times enormous. It is impossible in cer
tain cases to untwist the gut without evacuating its contents. If these 
are gaseous, this can be uone by puncture by a large aspirating needle, 
bt1t when liquid has accnmulatecl in the bowel, the loop should be 
brought well out of the abdominal incision (which should he guarded by 
sterile gauze pads) until an opening can be made with a scalpel to permit 
the escape of the contents. The gut should then be closed with Lembert 
sutures, cleansed and returuecl to the abdominal cavity, and untwisted. 
"'hen gangrene or stricture at the point of crossing of the two twisted 
portions has occurred, the operation of excision or the method or Bodine 
for fecal fistula is inclicated. "'hen the constriction is caused hy peri
toneal bands, these should be dh,iclecl. "'hen the loop of intestine has 
become imprisoned beneath the pedicle of a tumor. ornrian. fibroid, or 
<1ilatec1 Fallopian tube, the occlusion may he relieved without removal of 
the offending bocly. Of course, this should be remo1·ed if the condition 
of the patient wo·J!d justify the operation. ·when contiguous loops of 
intestine have acllwred in such a way as to cause partial or complete 
obstruction, excision or the formation of a fistula is indicated, prol'irlecl 
the adhesions are not so small in extent that they may be separated. 
Should this last metbod be practiced, the atlministration of calomel trit
urntes ancl saline laxatives is essential in the after-treatment to keep up 
intestinal peristalsis, ancl in this way prevent readhesions. "'hen a loop 
of intestine has become imprisoned in a slit in the me•enter)' or omen
tnm, the slit should be enlarged, the loop released, and the opening 
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closed by catgut sutures. If necrosis has occurred, the gut should be 
excised or a fistula established. 

Intestinal obstrnction due to diverticula should be treated by division 
of the contracting tissues. "'false dirnrticulum can scarcely be removed 
with safety, but, if necessary, Meckel's diverticulum may be excised. 
In closing the stump, the peritoneal cont should be turned in by Lem
bert's sutur~. 

The foregoing methods would apply in cases of neoplasm with exci
sion of a portion or the intestinal canal if this be required. Upon ex
ploration, should a malignant tumor be found with infiltration to such 
an extent that complete 1·emoval seems impossible, the palliative meas
ure of forming a fistula without removal of the neoplasm may be enter
tainetl. 

Stricture of the rectum, or of the sigmoid flexure, or of the descend
ing colon low down, usually requires either a division or dilatation of 
the stricture by employing the long rectal specula of Kelly; or. if this 
operation is not possible, a permanent fecal fistula after the method of 
Bodine should be formed in the upper sigmoid flexure or descending 
colon. "'hen the stricture is located in the lower part of the ileum or 
first part of the cwcum, ileo colostomy may be perfol'lned, using Robin
son's rubber anastomosis plates. An opening of communication at least 
tlu·ee and a half or four inches long should be secured to counteract the 
contraction which ensues. 

44 
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TTIE ARDO,rEN (contin11ed). 

A nEHNIA, literally defined, is a tumor formed by the escape of the 
whole or a portion of any viscus from its normal ravit)'. By common 
consent, the term is now almost wholly restricted to protrusions of in
testine or omentum (or both) from the cavity of the abdomen or pel
vis, and these protrusions may occur through an opening which is con
genital or acquired. Complete inguinctl liernia following the descent 
of a testicle, or ventral liernia due to failure or perfect union in the 
aponenroses of the abdominal muscles, are instances of the former; 
while a protrnsion of the intestine after a wound of the abdominal 
wall or the descent of the bowel into or through the inguinal canal after 
birth are examples of acquired hernia. The hernia may take place 
into an adjoining cadty, as the thorax (c1iaphrapnatic), or may pro
trnde beneath the skin (femoral, umbilical, ventral, etc.). 

CLASSIFICATION OF IlERNLE. 

Hernire are classified according to their place of escape : inquinal, 
femoral, umbilical, ventral, diapltragmatic, glideal, obfllrator, lumbar, 
vaginal, pudenda/, and perineal. The term ventral is applied to all 
hernim occurring at points on the abdominal wall other than those indi
cated in the classification just gfren. Of hernif'e in general, the inguinal 
val'iety forms abont 80 per cent of all cases; femoral, 10; umbilical, 5; 
the remaining varieties, 5. Of every five patients affected with hernia 
four are males. Inguinal hernia in males occurs more often in the first 
ten years of life than in any subsequent decade, the period from the 
twentieth to the fortieth year being next in order or frequency. .\c
cording to Kingdon, femoral hernia in rnales of all ages is met with in 
fonr of every hundred cases; in the first decade in one of every three 
hunclre<l, in the second two per cent; in the thinl and fourth together, 
H per cent; the fifth and sixth, six per cent ; nud after this, eiirht 
per-cent. In females inguinal and femoral hernim are met with in 
abont equal proportions. The latte~· rnriety is rarely met with before 
puberty, but occurs chiefly during the child-bearing period (Thomas 
Bryant). 

642 
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STRCCTURE OF HERNLE. 

The contents of the hernia are inclosed in a sac, almost always 
formed by the peritonmum lining the abdominal cavity. The sac may 
be carrie4 immediately in front of the escaping intestine or omentnm 
(femoral, umbilical, e tc. ), or these viscera may descend into a sac already 
formed by the escape of some other organ, as the testicle (inguinal, scrotal). 
In the rare cases of hernia of those portions of the large intestine not 
covered by peritonmum there is no true sac. That part of the sac which 
looks directly into the abdominal cavity is called the mouth , the con
stricted portion between this ancl the main cavity or body is the neck, 
while the deepest or most protruding portion is thefundus. \Vhen the 
intestine alone enters into the formation of a hernia it is called enterocele; 
ii omentum alone, epiplocele; if both are inclosed in the sac, ente1:0-epi
p/ocele. The coverings of a hernia outside of the sac will rnry with its 
location, and "~II be girnn in the consideration of the different rnrieties. 

As far as the sac itself is concerned, it varies in thickness generally 
in proportion to the age of the hernia. In a recent hernia it is exceed
ingly thin, while in some forms of scrotal hernia, of long duration, it 
may be as much as T. or{;- of an inch in thickness. A hernia is said to 
be reducible when the contents of the sac can by any means be returned 
into the cavity of the abdomen; irreducible when adhesions exist to such 
an extent that this can not be effected; strangulated when the circula
tion in the tumor is wholly or in part arrestecl by constriction at any por
tion (usually at the neck). 

SPECIAJ, IlEleiLE. 

L'<OU!NA f, IIE1rnr.\. - An inguinal hernia ma y be direct or indirect, 
complete or incomplete, congenital or acquired. The indirect or 
"oblique" rnriety is much more frequently met with. In the male, the 
contents pass into the internal abdominal ring, and follow the sper
matic cord along the inguinal canal, at times descending into the tunica 
M[Jinalis testis. In the female, the descent is in the canal of Nuck, 
following the round ligament in the inguinal canal, and at times as far 
as the l::tbium. Tli e epigastric »essels are internal to tlte neck and be
ltind tlie body of an oblique inguinal hernia (I, Fig. 654.) 

A direct hernia does not enter the internal abdominal ring, but 
pushes the fa scia which is to the inner side of the epigastric vessels and 
immediately behind the ex ternal ring directly in front of the tumor 
and out at tlie ea·ternal ring. 

T11erefore tlie epi.qastric vessels are e.rlernal to tlie neck, and may 
be displaced sli_qlitl?J infront and to the 01der side of a direct inguinal 
hmiia (2, Fig. 654.) 

.\n inguinal hernia is said to be complete when the contents protrude 
beyond the ex ternal ring ; incomplete when the tumor is within this 
limit. A complete ing uinal hernia in the malP may descend into the 
ca1·ity of the tunica vaginalis testis, t he contents resting in contact with 
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the testicle (congenital) (Fig. 6ii.J), or it may be arrested in the tttbnlar 
sheath which surrounds the spe1·matic cord (infantilP), the contents not 
in contact with, but pressing upon, the testicle (I<'ig. 656\. 

There is a third and rarer form of inguinal hernia, known as the 
encysted hernia of Astley Cooper. This variety of hernia is produced 
as follows: The vaginal process on tha~ part of the peritoneal pouch 
which snrrounds the spermatic cord from the internal to the external 

ring, and which normally is closely adherent to the cord, not permitting 
the entrance of any of the abdominal contents, is closed at the internal, 
but rnmains unclosed at the external rinfr. The hernia clescendin)!, 
pushes before it the parietal peritomeum aH in ordinary hernia, and car
ries it grachwlly downward until it is protruded into the unclosed ''agi
nal process below, forming in this way two sacs. 

It will be seen that an oblique inguinal hernia is congenital when it 
follows exactly in the route traveled by the testicle iu its descent and 
lies in contart with this organ. '!'his form of hernia exists generally at 
birtl1, bnt it has been known to occnr after birth and even in adnlt life in 
rnre instances wheTe the Ya~inal prncess ancl tunica fnniculi baYe not 
fir1)1ly united and are easily broken through. 
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In an infantile hernia, which 
occurs, as its name implies, 
usually soon after birth, but 
which may also, in exceptional 
instances, occur later in life, 
the intestine descends along 
the tubular sheath which sur
rn11nds the spermatic cord, but 
finds this sheath closely at
tached to the cord at the upper 
margin of the testiC'le, where it 
is arrested; and while by its 
weight it may descend into the 
scrotum and pass beyond the / 
level of the testicle, it never lies 
in contact with it, as in the 
case of congenital oblique in
guinal bemia. In general, 
there[ore, we may say that an 
inguinal hernia is congenilal 
or acquired, the congenital 
form existing at birth, while 
the acquired hernia (Fig. G57) 
is one which comes on after 
birth, and is caused chiefly by 

645 
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the pressure of the intestine or omentum from gravity and mi1srular 
effort combined . 

F1rnORAL HERNu.-'rhis is always an acquired hernia. The tumor 
enters the femoral or crural canal (1, Fig. 658) beneath Pou part' liga
ment jnst to the inner side of the iliac and femoral vein. If it remains in 
the crural sheath it is an incomplete, but if it protrudes at the sapltenous 
opening (Fig. 659) it is a complete femoral hernia. 

U)!BILICAL HERNIA.-Umbilical hernia is either congenital or ac
quired. It exists not infrequently at birth in both sexes on account of 
the patulous condition of the ornphalo-mesenteric duct. In this variety 
the only covering of the tumor is the slteath of the umbilical cord. In 
the acquired form the intestine escapes either directly through the 
navel or more frequently to one side of this contraction. The sac of 

an acquirecl umbilical hernia is composed of the parietal layer, of the 
peritonrewn, and the outer covering of integument and subcutaneous 
fat. 

YENTRAI, IlERNu.-This may also be congenital or acquired. T~e 
protrusion may occur at birth as a result of failuTe of development m 
the muscles of the abdomen. It is usually met with along the linea 
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alba abo,·e the umbilicus. The acquired form may occur at any point, 
and results from accidental or surgical wounds of the muscles and fascia 

and occasionally from pregnancy. It is quite frequently met \\ith in the 
wounds of incisiou in laparotomy. 

RAHER Fon.us OF IlERXIA. 

Diaplirar;matic hernia is usually dtie to a wound or rupture of the 
diaphragm. It may result from a congcuital defect in this muscle. It 
generally occurs on the left side on account of the protection all'ordecl by 
the liver on the right side. 

Gluteal lternia is extremely rare. 'l'he escape of the dscus is through 
the sciatic notch, and it may occur above or below the pyriformis 
muscle. 

Obt1trator lternia takes place in the thyroid (obturator) foramen, 
U'11ally in the upper portion of the canal which girns exit to the obtu
rntor vessels ancl nerves (3, Fig. 654) It is more common in women than 
in men. 

Lumbar lternia occurs in the region situated between the twelfth rib 
and the crest of the ilium. 
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Jlernia into the '/Jagina occurs as a rnle with partial or complete pro
lapse of the utenis, or after loss of substance allowing escape of the 
intestine. 

Pel'ineal liernia descends to one side of the median rhaphe of the pe1·i
meum between the bladder and the rectum in the male; between the 
rectum and the vagina iu the female, tra,.eling a.long the inner slope 
of the lerntor ani muscle. It is extremely rare. but has been known 
to follow the operation of lithotomy. 

Pudendal liernia, in which the bowel passes down between theramus 
of the ischinm and the vagiua, forming a tumor in the labium, and 
sacro-rectal hernia, which is described as having occurred in failure of 
the junction by ossification of the separate bones composing the sacrum, 
are rarely met with. 

There is also at times a hernia of the 01•ary into the canal of Nuck. 
and there are two instances on record in which a hernia of the Fallopian 
tube alone existed in this canal. One of these cases was in the prac
tice of the anthor, and. haYing become stmngulated, caused the death 
of the woman by infectious peritonitis, the infection spreading through 
the disintegrating sac into the peritoneal cavity. The bladder has also 
been known to protmde into the inguinal canal and through the ex
ternal ring. the author ba,·ing observed two cases. 

S\"MPTO~I~, DL\GXOSI8, ASD THEA1'iUEN'l' OF IlEHXI.A. 

Symptoms and Diagnosis qf Inguinal IIernia.--"'hen gradually 
acquired, the presence of a small swelling or tumor near the center of 
Poupart's ligament, or a little to the inner side of this point, is usually 
the first srmptom of inguinal hernia. In a certain proportion of cases 
the appearance of the swelling has been preceded by a feeling of weak
ness or uneasiness referred to this region, which only disappeared when 
the recumbent posture was assumed, or when strong upward pressure 
was made by the hand. 

If suddenly acquired, the presence of the tumor is noticed soon after 
a violent stmin of the abdominal muscles. Pain is almost always 
present, and the patient is generally aware that rnpture has occurred. 

The diagnosis of ingni.Jial hernia imol,es (1) the differentiation be
tween the direct and indirect rnriety, and (2) between ingninal and 
femoral herni;e and the various swellings which may occur in this 
region: val'icorele, hydrocele, bubo, incarcerated testicle, ovary, cyst, 
l<'allopian tube, new formations, abscess, ancl anenrism. 

A direct inguinal hernia is exceptional. The tumor formed by it is 
apt to be spherical (Fig. 660), is situated nearer the median line, and the 
neck will be found to enter the abdominal cavit~' immediately behind 
the external ring. 

The tumor formed by an oblique ingidnal hernia is oval or elliptical 
in the incomplete (l<'ig. 661) and oval or pyriform in the complete ,-ariety. 
The history of the swelling, if graduall~- developed, will indicate that 
the tumor commenced at the middle of Ponpart's ligament and traveled 
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toward tlw pube,. In ra,es o[ long standing, and when the tumor is 
of large size, the c1ial(nosis between the direct arnl indfrect form is 
srarrely possible, from rhe I:ict that the inner edge or the internal ring 

F1c;,Cf.H.-llirl·t'tin:!Uin:1ll1t•rnin. 
(.\lh~r Thornib Bryunt.) 

has been dragged clown until it orcnpies a position just behiud the ex
tPl'nal opening . 

.\.femoral hemia is situated below Poupan's ligament, and near irs 
attachment to the spine of the pubes, to tbe inner side of the femoral 
vessels (.b1g. 662). In lean subjects the neck of the tumor can be readily 
traced to the eanal at this point. In corpulent persons the diagnosis is 
more cliffi.culc. The swelling of varicocele commences in the lower 
posterior portion of the cord and inneases gmdnall y upward. To the 
touch the clistenrled veins feel like wo;.ms. Tlie tumor has none of the 
elasticity of hernia. 

In tbe rerumbent posture a varicocele and a non-incarcerated inguinal 
hernia will both disappear. If after the disappearnnce firm pressure 
is made with the fingers. and the patient is clireetecl to resume the up
riitht postu1·e, the niricocele, despite the p1·es-
•ure, will return, while the hernia can not f' _,., ....._ 
descend. Cougllin,q does not give an impulse 
to rarirocdf. The acct1mnlation of fluid in 
liydrocele of the tunica ra,qinalis is first no
ticed in the most infel'ior portion of the scro
tum; the swelling is spherical at first. ancl 
hecomes pyriform a[ter the cord is in,·oh·ed. 
Hy<lrocele is translucent, ancl flnctnation may 
be detected. Enc11.sted ltydrocele of the cord Fm. 6'2.-fonoml hm>l" 
near the external ring or within the inguinal Thomn~ Br.runt. / 

canal may make d ifferentiation more difficult. 
1'he impulse from roughing is not marked in hydrocele, the sense of 
weakness is absent, the cyst is small, and usually remains so. H. after 
full consideration, doubt still exists, aseptic aspiration with the finest 
hypodermie needle will elem· np the diagnosis without clanger. 

Bubo. - In clironic acli'nitis the glandular character of the swelling 
can be made out distinctly. In acute aclenitis, ttlthough the peri-
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lymphatic infiltration is so extensirn that the glands can not be recog
nized, the redness of the skin, the great tenderness on pressure, and the 
supedicial character of the pain, with the coexistence of a urethritis or 
sore upon the penis or scrotum, will ser\'e to establish the character of 
the lesion. 

Incarcetated testicle may be suspected if there is absence of the 
organ on that siue. If the testicle is not extensively atrophied, pres
sure will girn the peculiar and characteristic sense of pain experienced 
in injur.v of this organ. 

In neoplasms there is a history of progressive development entirely 
disassociated from that of hernia, as heretofore detailed. Incarcel'
ation, temporary or permanent, of an ovary in the canal of Nuck 
may be suspected when on coughing there i no marked impulse to the 
tumor, and when pain is increased coexistent with the menstrual 
period. Cysts of the «anal of :N nck or of the inguinal canal are rare, 
hut have been met "ith in a number of cases-font· or fh-e within 
the experience of the author. They differ from herniro in general 
since they are ineducible, and do not impart well marked impulse on 
coughing. 

Abscess, which not infrequently appears above Poupart's ligament, 
is accompanied with inflammatory and septic symptoms which do not 
accompany hernia. Abscess of this region occurs "ith adenitis, as just 
stated, ancl with osteitis of the vertebrro or ilium. The recognition of 
either of these lesions will lead to the diagnosis of abscess. 

In the manipulation of a hernial tumor, the sensation imparted to 
the fingers will vary with the contents of the sac aud the condition of 
the mass. II it contain only ornentuin, it is doughy to the feel, and 
will yield dullness on percussion. If the mass is composed of intestine, 
it is elastic ancl more or less tympani tic on percussion. The "colicky" 
pain felt when the intestine is firmly compressed is of diagnostic value 
in determining the contents of a hernia. \Vhether a hernia is reduci
ble or not, there is always a perceptible impulse imparted to the tumor 
in coughing or sneezing. In strangulated 11ernia the diagnosis rests 
first upon the existence of a swelling, which is present in almost all 
cases. In very exceptional instances there is no protrusion noticeable. 
The next symptom is pain at the seat of the hemia. In character it 
is compared to that of intestinal colic, and when not intensified at 
the point of strangulation it is usually referred to the umbilical 
region. The symptoms of occlusion arp more remote, and while very 
strong in a diagnostic point of view, are practically not of much im
portance, because a diagnosis should be macle and treatment instituted 
before the effects of obstruction are macle evident. 'rhe cessation of 
fecal discharges may not occur in intestinal obstmction for several 
days after the occlusion, when the small intestine alone is invol<ed, 
since the contents of the bowel below the constricted point may be 
evacuated. The vomiting of recently ingested food or drinks followed 
by Rtercoraceous matter is the last and strongest evidence of occlusion. 
Distention of the abdominal walls, with tyrnpanitic resonance, is. when 
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taken in connection with other symptoms, a strong link in the chain 
which makes the diagnosis conclusirn. Jliccough is present in many 
cases, but is apt to be one of the later eddences of obstruction. Shock, 
lhClt condition in which, as a res11lt of an emotion or injury, the fww
lions of the nerve centers are more or less completely suspended, is 
present in a 1·arying degree in almost all c:\ses of strangulated hernia. 
It is eddent in a rapid and weak pulse, occasionally missing a beat, 
or varying in exacerbations of rapidity and slowness; coldness of the 
skin with unnatural perspiration, lack of facial mobility, the eyes wide 
open aml staring, the only expression being that of pain ur great 
anxiety. In omental hernht the pain is not so intense as in intestinal 
hemia, and the symptoms of occlusion are always absent. 

Treatment of Inguinal Hernia.-The treatmenL of inguinal liernia 
may be considered nuder the following heads: (1) the red ncible ; (2) the 
ineducible(uot straugul:lted); (3) stmngnlated. For a hernia not strangu
lated, the operative measures are palliati1•e or curative; in stmngu
lated hernia early operation is al ways inclicatecl . 

• \ reclur·ible inguinal lternia should be returned to the abdominal 
cavity and retained there by the constant and careful employment of a 
truss or bandage and compress. In accomplishing the reduction the 
patient should rest upon the back with the thighs flexed upon the abdo
men and the pelvis elevated. In this position gravity carries the intes
tine ancl omentum toward the diaphragm, and this traction from within 
readily reduces the mass. If this should not succeed, gPntle pressure 
with the haucl will suffice. 'l'axis improperly performed or carelessly 
prolongecl is not without g1·eat danger. Once reduced, an effort should 
he made to prevent recurrence. 

For incomplete or slight hernia, in patients who are not compelled 
to clo heavy work, the ITouse elastic truss is most comfortable and safe. 
In all other cases the steel spring truss must be worn. The pad will 
vary in size as the character of the rupture may require. The harcl
rubber or wooden pa.els are preferable in the great majority of cases. A 
truss shonld be applied before leaving the recumbent posture, and 
sl1onlcl not he removed aw1iu until this postme is resumed. "'hen 
ordering a truss the following rule should be observed: Describe fully 
the character of the hernia. If the case is one of complete inguinal 
hernia of the left side, take a lead tape, la~' one end directly o,·er the 
internal ring of this side, ancl carry the tape across the abdomen to 
the right, just below the anterior superior spine of tbe right ilium, 
an<l across the glnteal region to the same point below the left superior 
spinous process. Press the malleable leacl closely to the int~gument 
in order to get an exact outline of the surface to which the tnl'S is to 
be applied, and tmce this direetly upon a sheet of paper. Tbe instru
ment maker in using this tracing can model the spring to fit more 
comtortalJly, and after this temper the metal to make the requirecl 
]lre~sure. 1\'hen them exist" a bilateral hernia a doubl e trn ss Hhoulcl 
Ill' wom. A fair temporary truss may be made as follows: . \ piece of 
cloth or a tuft of wool, cotton, or oakum is rolled into a eumpress 
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abont half the size of the list, co,·en•d with adhesirn plaster (the ad. 
hesi,·e snrface being external), and is laid immediately m·e1· the ingui. 
nal canal after the hernia has been reduced; while the patient is in the 
recumbent posture, a spica bandage is carried around the peh·is and 
thigh so that the compress is held firmly in position. The adhesh·e 
plaster which surrounds the compress adheres to the skin and to the 
spicn. bandage. 

'V hen an inguinal hernia can not be retained by a truss, operatil'e 
interference is indicated. In cases where the hel'llia can be retained, 
and yet interferes with the comfort or usefulness of the indiddual, 
operation for radical ctue is also advisable. In irreducible hernia 
which interferes with comfort or usefulness m· which is increasing in 
volume, or in persons going beyond the reach of proper surgical aid, 
opemtion for the radical cure should be undertaken. In aged persons 
ope1·ation shoulcl be avoided unless strangulation has occuned. By 
reason of the great advances due to careful asepsi8 ancl impro,·ed oper
ative technique, together with the increased safety in amesthesia as 
practiced at this time, even the more consern1tfre snrgeong are Jeaniug 
to the side of operati\'e interference. That death is exceedingly rare 
following this operation done on properly selected cases and by experi· 
encetl operators will be seen from a study of the statement of Prof. 
Eduard l3assini, of Padua, who had one death in 2.)1 cases, this death 
from pneumonia, the wound having healed without suppuration. 
Svennsen and Erdman record 200 operations, no death ; Lucas Cham
pionneire, 266 cases, one death; Kocher, 119 operations, one death (cine 
to pulmonary embolism on the fifteenth day after the operation, when 
the wound was completely healed); Macewen, 08 cases, one death from 
scarlet fever; Roswell Park, 8.) cases, no deaths (DawbarnJ. In the 
author's experience no death has resulted. 

RADlCAL CURE OF INGUIXAL l1ERXI.\, 

The following procedure. which, in my opinion, combines the better 
features of three methods for the radical cure of inguinal hernia, I ha,·e 
tried in a number of cases with great satisfaction. It meets so fully e,·ery 
requirement that no other operation is gh·en: 

:Make an incision through the skin anrl fat down to the aponeurosis 
of the external oblique muscle, commencing about two inches intemal to 
and one inch abo,·e the level of the anterio1· superior spine of the ilium, 
ancl extending obliquely downward ancl inward to the spine of the os 
pubis. Divide by .<plitting npon a grooved clirectm', or w·ith tlull-pointecl 
scissors, the aponenrosis of the external oblique muscle at the external 
ring to a point about one inch beyoncl the lo1'ation of the internal rinir. 
Dissect the inner flap of this aponeu!'osis toward the median line until 
the c·onjoined tenclou (of the internal oblique and transversalis muscles) is 
brought well into view. The 0t1ter flap is also reflected until the shelv
ing or sc1·oll-like edge of Ponpart's li11ament is well exposed (ICiir. 663). 
The stru!'tures of the spermatir <·orcl and the hernial sac are carefully 
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separated from each other, ancl the sac should be freecl fl'om all attach
ments well clown to the inner surface of the internal l'ing. The method 
of loosening the sac with the finge1· is shown in Fig. 004. The opera
tor i' uow reacly to open the sac and reduce the contents of the hernia if 
this has not be~n clone by posture or carefu l manipulation aidecl bv ;he 
relaxation clue to the amcsthesia. This is clone preferably by picki1;g up 
the sac with two pairs of forceps and carefully cutting thJ"Ough between 
them with the point of the scalpel until a few drops of serum exude. 
This liquid is present in practically all cases of hernia. \\'hen non-

strangulated, it is a clear or straw-colored fluid, but in strang1ilatecl her
nia ir has a cl:uk and ROmetirnes bJoody tint. A g1·om·pcl director is now 
lo he insPrtecl lhrongh this small puncture and the Hae fnr1her clidclecl 
until an open ing large enough to admit the finger is made, when the con
tents should lw cxaminerl by touch. Shou ld the sac contain only intes
tine which is non-adherent, it can be readily red 11 c·ccl". If' thcrn be a mass 
of onwntum, it <"nn a lso be retnrued to the abdominal cndty, unle" it 
has been so long compressed that its strnctu1·e is indnrntecl and changed , 
in which ruse it shonl<l be tiell off ""ith strong aseptic l'ntg11t. The opera
tor should assnre himself that there a!'e no adhesions in the deeper por
tions of the neck anrl month of the sac and that the l'eiluction of the eon
tenh is l'omplete. Being freed from all attachment to the col'<l as well 
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as to the immediate edges of the internal ring, the sac is now transfixed 
at its tip with a strong catgut ligature, whirh is secured by tying. The 
needle is then carried through both walls of the sac bark and forth along 
its entire length (Pig. 665), coming om for the last time at the level of the 

peritomeum lining the abdominal wall at the inner 
surface and upper margin of the internal iin/,!. 

Ifaving loosened, as above directed, the sac and peri
tonmum from the margin of the ring and the trnn'
versalis fascia for about one inch, the index finger 
(Fig. 664) is iusertecl between the neck of the 'ac 
and the transversalis fascia, and along this as agui<le 
the same long Hagedorn-Fowler needle is carried 
and made to trarerse the entire thickness of the ab· 
dominal wall and come out through the skin an inch 
above and away from the margin of the original 
incision_ Being asslll·ed of the reduction of the 
contents by again reducing the finger, traction is 
made upon the catgut suture and the sac is "Tinkled 

upon itself and drawn tightly against the wall of the abdomen after the 
method of :Macewen (Fig. 666). An assistant continues the traction upon 
this sLlture until the wouud is closed. 

The second step consists iu stitching the conjoined tendon of the in
ternal oblique and trans"ersalis muscle to the shelving or scroll-like edge 
of Pou part's liga111ent. For this purpose strong deer or ka11garoo ten
don (Yan Horn and Ellison's) sutures should be employed. If this can 
not be obtained, sterilized silkworm gut may be used, although non-ab
sorbable ligature material may cause suppuration months after the \\'Onn<l 
has closed. These sutures shoulcl also be inserted with an ordinary 
cLu·1·ed llageclorn-Fowler needle. Care rnnst be taken not to 1round the 
iliac l'ein which lies close to the margin of Poupart's ligament which is 
included in the suture. It is my practice to insert a \'ery dull groored 
directo1· O\'er the vein and carry the point of the needle 
along the groore until its point can be turned upward 
in transfixing the edge of Ponpart's ligament. In pass
ing the needle through the inner margin of the canal, 
the transversalis fascia should be included with the 
conjoinecl tendon. About six sutures are required for 
this step in the operation. The lower two sutures near 
the pubis should include a portion of the outer border 
of the rectus muscle. Care should be t"lrnn in tying 
the uppermost stitch that it does not too tif(htly squeeze 
the corcl. These sutlues should take a gooil bite of all 
the structmes on either side of the canal to be closed, 
brtt should not go more than a quarter of an inch into 
the shelving edge of Pou part's ligament. In Fig. 667 
this part of the operation is illustrated with four of the sutures inserted. 
It is seen that the cord makes its exit through the abdominal wall at the 
upper instead of at the lower encl of the inguinal canal. "'hen the vessels 
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of th~ cord are hypertrophied, as in rnricocele, the suggestion of IIalstecl, 
to exsec t all rnins not necessary to the function of the testicle, should be 
carried out. lu Fig. 667, the retlectecl flaps of the a po neurosis of the exter
nal oblique m nscle are still seen held back by retractors. The next step in 
the opemtion is to permit the cord to drop into the wound and rest upon 
the first row of sutures, while the final row of the same material or strong 
catgut closes the apoueurosis of the external oblique muscle over the line 
of the cord, as seen in Fig. 668. A row of catgut sutures closes the wound 
in the skin. A roll or pencil of iodoformized gauze, one inch long and one 

Frn. 6G7. 

F10.~;ff:~tfi11%J~~~!~~}'.!~~~;:;~·~~~~~~1-~£:;°~~;~.!%1~k:~.\:~e.edffc\\o: ,~;~~t~~~~;~~~~~e~.be~~~e~ 
hG.t1~~;J!~et~~~c~!~kvn~l~~~~dt:i~~~~~1(~~f~:/~~ £~~~ifiii~~.1Jque sutured onr the cord Ly mean~ of a con-

quarter of au inch in diameter, is now laid on the skin by the catgut su
ture whic]1 holds the sac against the abdominal ll'al!. By winding the 
suture in figure-of-eight fashion about the pencil of ganze the sac is per
manently anchored in its new position. Compression 01·er the field of 
operation sl10uld be made to prevent oozing while the line of incision is 
hermetically- sealed with sterilized collodiou, over which the ordinary 
gauze and cotton dressing is applied. It is important ro contin ue com
pression of the wound while the dressing is being applied, for the reason 
that as no drainage is attempted in this operation, all moistu re should 
be kept ont of the wound and all oozing prnven ted. Hermetically seal
ing prevents clanger of infection from the urine or any oili er source. The 
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imtient should be kPpt in bed preferably for six weeks, when this is pos
sible, and should not be allowed to quit the rPeumbent posture e,·eu to 
sit up in bPd for three weeks after the operation. .\ svica bandage that 
will gi,•e moderate suppol'I should be worn for six or eight week• after 
the patient has left his bed, when all support should be discanled . 

'L'reat111ent qf Strangulated Inguinal IIernia. - \\'ith the Jirst 
symptom of strangulation the patieu t should be placed in the dor;;ill 
decubitus, with the foot of the bed elevated at least twelre inches, the 
pelvis raised upon a pillow, the legs fiexed on the thighs, and the 
thighs on the abdomen, so that the intestines and omentum will gml'i
tate toward the d iaphragm; or the knee-shoulder position nmy be 
assumed. Towels dipped in hot water and partially squeezed out should 
be laid upon the tumor. The administration of morphine should be 
determined in good part by the character of the patient. It should be 
borne in mind that unless posture and careful taxis can ea reduction of 
the hernia operation is irnperati1·e, and if the patient is relieved from 
pain by morphine he may be lulled into a false sense of security and 
decline an operation, the importance or which he is unable to appreciate. 
In the manipulation (taxis) the neck of the tumor should be grasped 
and steadied between the thumb and fingers of one hand and the con
tents pnshecl gently in the direction of the canal with the other. Taxis 
should not be continued longer than Jfre or ten minutes al any one 
effort. It may be repeated at intervals of ten minutes, or from ten 
minutes to half an hour for the first three or four hours of the historv 
of Stl'angu]ation. rf'he dangers of dela.y are SO great, however, and th~ 
safety of operation so assured, that operation should not be postponed 
longer than three or four hours. The manipulation of a hernial tumor 
after six homs of strangulation is of doubtful propriety, and after 
twelve hours should not be attempted at all after the aiucsthetic is ad
ministered . It is not only to be condemnecl for the injury one may 
inttict upon the parts involrnd, but on aceount of the procrastination 
in operative interference which it invites. It is true that occasionally 
reduction is effected after symptoms of strangulation lasting for a 
lonp;er period than this; but these rases are so extremely rare, and the 
danger of a fatal termination so much increased by the delay, that it 
will be wiser to proceed at once to the operation. In justification of 
early operation, it may be said that the large majority of cases which 
end fatrrlly are those in which strangulation has Pxisted for from twelre 
to twenty-four hours and upward be[ort> su1·gknl interference; and 
that abdominal section in a patient not Pxhanstpd by suffering or dis
ease is almost free from danger. The high rate of mortality after 
kelotomy will only be materially J'educed when it is performed not later 
than twelve hours, and, better still, within the first Hix hours of strangu
lation. 

Opera/ion. - The pubes, scrotum, and intpp;urnent near the tumor 
should be shaved, scrnbhed with a clean, stiff brush, with green soap 
and warm watel', washed with ether in orcler to dissolve the fat and 
clear out the sebrrceons follicles, and finally with a l-to-1,000 subli-



RAflH'AL CORE OF INUUIXAL HERNIA. 657 

mate Rolntion. The patient, fully anrosthetized, 8i10uld be placed upon 
a table nearest tbe edge most convenient to the operator with the 
pelvis slightly eleratecl. Tbe parts about tbe fiekl of operation should 
be covered with warm sterile towels, lea\'ing a space about six by eight 
inches uncovered. In males tbe prepuce should be sealed over with 
rubber protective melted on with chloroform. 

The incision should be in tbe long axis of the tumor, and may be 
made by cutting directly clown upon the mass, or by pinching up the 
skin and fat immediately over the swelling, transfixing it and cutting 
outward. It should be of goorl length, Pxtencling from one inch abo,·e 
the internal ring to the spine of the pubes. All bleeding should be 
arrested at once with catgut ligatures. 

The first clifficult point in the operation is the recognition of the sac. 
ThiH comes into view after the skin and fat and deep fascia have been 
dividl'd ancl belcl apart by the tractors. \Yhen one is uncertain as to 
when the sac is reached, it is a safe procedure to grasp the co>el'ings 
of the hernia with two "rat-tooth" forceps, lifting only a very thin 
portion at each time, and carefully cutting with the scalpel or the dull 
scissors between the grasp of the two pairs of forceps, until finally a few 
drops of serum, clear or straw-colored in the case of a recently stran
gulated hernia, black or bloody-looking fluid in the case of a long 
strangulatecl or necrotic ma s, exude from the puncture. This \\'ill 
occnr in the proportion of forty-nine out of fifty operations. ln Yery 
rare cases the sac may be adherent to the intestine, and puncturn of 
tlie gut has occurred under such circumstances. Even sbonld this 
orcnr, it is not a dangerous thing, as it can bP c1osed before reduction is 
efl'eeted by Lembert's suture. As the fluid begins to escape through 
the puneture in the sac, a grooved director \\'ith a very dull point 
is inHertecl through the aperture and the sac diridecl until the finger 
can be admitted, when it is introduced and the sac further incised as 
desired. The eontents are now clearly in view. A thorough irrigation 
shoulcl be made, using warm boric-acid solution or water that has been 
boiled and allowed to cool to 110° or 120° F . The strangulation of the 
neck prevents the frrigating fluid or any septic matter from entering tbe 
peritoneal cavity. The bands of the operator should now be carefully 
recleansed. By carrying the index finger of the left hand toward the 
constriction, with thP palmar surface upward, the nail can be slipped 
under the constricting band, ustmlly at the neck of the sac. Yery fre
quently I have been able to stretch or tear this banrl of constriction with 
the fi~ger rn1il unaided by tllP knife by making the pressure directly 
upward. The intestine is not injured in the least, nor can any harm be 
done. \Vithin a minute or two the nail and the soft encl of the finger 
will so stretch the band of constriction around the hernial contents that 
the intestine drops back into the peritoneal cavity. If this can not be 
done with the finger nail ancl finger, it shonld be introduced in the same 
way, and a long, probe-pointed bistoury carried flatwise along the 
palmar aspect of the ting-er until the dull point passes between the 
sharp edge of the ring and the nail. 'l'he Pdge is now turnecl upYmrd 

46 
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against the ring and pressed against this by the finger upon which it 
rests. The direction of this cut is upward and very slightly inward in 
inguinal hernia. It should not extend beyond an Pighth of an inch. 
'rhe finger nail is usually sufficient to enlarge the opening after the first 
few fibers are divided. 

Before allowing the contents of the hernia to return to the perito. 
neal cavity, these should be carefully examined as to their condition. 
As soon as the strangulation is relieved, the wottnd and exposed intes. 
tine or omentum should be covered in with towels dipped in hot sterile 
water or Thiersch's solution and left for from five to ten minutes in order 
to determine whether the circulation can be re·established or not. The 

color of strangulated intestine varies from pinkish-gray to a bfack, 
motley color. The contents of a hernial sac should not be returned inro 
the abdomen unless the color changes to a healthy red after the stran
gulation is freely relieved. If, after from five to twent~' minutes. the 
circulation is established, reduction should be effected. In accomplish
ing this, posture is important, and the intestine should be carefully 
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pushed in between the thumb and finger. Once returned, the inner 
opening should be stopperl with the finger or a plug o[ sterilized gauze 
fastened to a string or holder so that blood or the contents of the sac 
may not run into the peritoneal cavity. If a small surface of omentum 
s:iy an inch in breadth and about an inch long, is contained in th~ 

sac, and is materially unchanged. it may be reduced with the intestine; 
but if the strangulation has existed for some time, or the omental 
tissues are induratecl and abnormal, or in any way Huggest the possi
bility of infec tion, it should be withdrawn through the opening until 
healthy omentum is reached, and throngh this h ealthy surface catgut 
ligatures shou lcl be pas.eel and tied and the portion bPyoud the ligature 
cnt away. ln large hernim where a great deal of oment11m has been im
prisoned, it is usually the best practice to treat the protrnding omentum 
as just de cribecl. 'l'he s tump of the omentum is dropped back into the 
peritoneal cavity. lf the condition of the patient is such as to warrant 
a further operation nt this time, the operation fo 1· radical cure as just 
described should be performed. ~u case the intestinal wall is broken 
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down, or is so nearly necrotic that its return into thP cavity of the abdo
men is attended with danger of rupture of the gut and escape of its con
tents, two alternatives present themseh·es: to lea"e the intestine pro
truding and establish an artificial anus, or to exsect the dead portion 
and sew the ends together. If the patient is in good condition, and 

especially if in the prime of life and 
usefulness, exsection should be done. 
If, on the other hand, collapse is immi
nent, or if there is anything in the con
dition of the patient to contraindicate a 
prolonged operation, the fecal fistula 
should be established, and a restoration 
of the alimentary canal postponed for 
a few clays, or maybe weeks. 

Immediate exsection of the bowel is 
performed as follows : Having released 
the strangulation as above described, 
both encls of the loop are drawn ont 
until five or six inches of sound gut are 
exposed. These may be grasped by the 
th nm b and finger of an assistant close 
to the level of the abdominal wall, or, 
if the hand of an assistant would be in 
the way, a broad disinfected tape may 
be tied loosely around each end of the 

intestine near the ring to prevent the possibility of retraction or escape 
of the bowel or its contents inward. 

The operation is then completed, inserting the sutures after the 
method already gi \'en. " 'hen it is necessary to establish a fecal fis
tula the method of Dr. J. A. Bodine is advisable. This method, as above 
described, is an improvement on the clamp methocl of Dupuytren (Fig. 
671). The older procedure may be utilized in restoring the canal in 
fistnlous openings in which no long spur was formed. The blades are 
introduced one into each end of the intestine, closed, and allowed to 
remain in this position. Pressure causes adhesion bet"'een the wall of 
the contiguous limbs and sloughing of that part immediately beneath 
the blades, thus restoring the canal. 

Inguinal hernia in the female has the same relation to the epigastric 
vessels as in the male subject. In the complete form the contents may 
descencl into the labium. The treatment does not differ materially from 
that just given. It is simpler, for the reaso11 that the spermatic cord is 
not involved, and is therefore more reatlily cured by operation. Cysts 
of the canal of Nuck not infrequently simulate a hemial tumor ; or, as 
before said, the ovary, and, rarely, the Fallopian tube may be in the 
canal. 

Treatment of Femoral I:lernia-Tbi~ form of hernia is more diffi
cult to retain in place "ith a tmss, which appamtus produces more 
discomfort than when worn for inguinal hernia. It is more likely to 
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become iuca;-cerated aud straugulated thau any other \'at'iety. '!'he prog
nosis is therefore more unfavorable. The diagnosis depends upon the 
presence of a tumor in the location already given, the ueck of which can 
be traced to an opening at the inner side of the thigh just external to the 
spine of the pubes and below Pou part's ligament. The impulse in cough
ing is present, though usually less perceptible than in inguinal hernia. 
Cysts are Jess apt to complicate a femoral than an inguinal hernia. En
largement of the lymphatic glands ";ll not be apt to mislead, since there 
will have been a history of aclenitis, a gradual increase in the size of the 
glands, which may be recognized as a group. The absence of impulse in 
the act of coughing will farther aid in the exclusion of hernia. 

The symptoms of strangulat ion differ in no essential features from 
those in inguinal hernia. 

A reducible femoral hernia should be retained within the abdomen 
by a truss, the pad of which presses firmly over the femoral ring, just 
external to the spine of the pubes. The pad should be hard and small, 
so that it may not compress the femoral vein, and the spring should be 
strong, for this form of hernia is not only difficult to retain, but is 
doubly dangerous when it escapes by the sille of the pad. In redt1cing 
femoral hernia, position is inrnluable, and taxis may be of aid. The 
best position without taxis is the knee-shoulder posture, in which the 
abdominal muscles and fascia lata are relaxed and the contents of the 
abdomen gravitate toward the diaphragm. 01' the dol'sal decubitus 
may suffice, with the pelvis elemted, as well as the foot of the bed, and 
the thighs tlexed upon the abdomen. In perfol'ming taxis, it must be 
remembered that the bulk of the hernia must pass directly backward to 
cleat' the falciform process of the fascia Jata, ancl then upward in the 
direction of the femoral canal. Operation fol' the radical cure of 
femoral hernia may be rletermined by the genera J rnles given for the 
inguinal val'iet~· . Tf the sac is large a portion of it may be cut away, 
and the remainder carried to the inner aspeet of the abdominal wall 
near Gimbernat's ligament and anchored there in the same general way 
as described in treatment of the sac by the Macewen method. In the 
effort to close the femoral ring, tendon and next in order silkworm-gut 
sutures are preferable, and care must be taken to avoid the femoral vein, 
which is almost in contact on the outer edge of the crural canal. The 
falciform prncess of the fascia Jata and pectineal fascia Rhould be stitched 
together and to the edge of Gimbernat's ligament. In irreducible (not 
strangulated) femoral hernia operative interference is more positively 
indicated from the fact that strangulation is very apt to occur, and that 
the employment of a compress to prevent a further descent of the mass 
is harmful. 

So rapid at·e the changes which occur in the contents of the sac in 
slran!Julaled femoral hernia that early operation is imperative. 

The preparntion for the operation is identical with that for inguinal 
hernia. The most thorough shaving of all the in tegurnent near the 
operatire field is essential. \\'hen narcosis is complete, the patient 
should be lifted by the legs in such a way that the thighs will be tlexed 
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upon the abdomen and the pelvis raised considerably higher than the 
thorax. 'Vhlle in this position taxis, in a direction at first slightly 
backward and then upward, should be practiced. If reduction is not 
effected in from five to ten minutes it should be discontinued. 

The incision should be longitudinal in direction, along the middle 
of the tumor. with its center over the femoral ring. The length will 
vary with the size of the protrnsion, but three or four inches will usually 
suffice. It should be made by cutting directly down upon the sac, and 
when this is reached the dissection should be continued between two 
dissecting forceps . As the sac is punctured, a few drops of fluid will 
escape, and a grooved director may then be inserted, the opening care
fully enlarged until the index finger can be introduced and carried up
warcl until the edge of the falciform process is felt and the nail is under 
the sharp constricting edge of Gimbernat's ligament. At this stage of 
the operation the hernial sac should be carefully irrigated with 1-to-5,000 
bichloride or boric acid solution. The contents of the sac must be kept 
between the finger and the femoral ,-ein and the edge of the nail against 
Gimbernat's ligament, just at its insertion at the os pubis. I have fre· 
quently been able, by scratching with the nail and firm pressure with the 
end of the index finger, to tear or stretch Gimbernat's ligament at this 
point enough to relieve the strangulation and effect reduction without 
the use of the bistoury ; however, if this can not be done, a long, probe
pointed knife should be carried tlatwise along the palmar side of the 
finger, with the cutting edge directed toward the median line. The con
striction is relieved by lifting or scraping the attachment of Gimber
nat's ligament from the os pnbis, and in doing this the cutting edge of 
the knife should not be carried beyond this ligament, nor should it have 
any other direction than inward towarcl the symphysis. If tliese precau
tions are not observed, a dangerous complication may arise in the division 
of the obturator artery (or ,-ein) in cases in which it is derived from 
the epigastric branch of the external iliac. In eight fatal cases of this 
character recorded, the patients were all females. This abnormal derim
tion occurs in women, as determined by the author in a study of this 
artery, in nearly fifty per cent of cases, and in men in twenty-five per 
cent, while the vein arches over the femoral ring in a larger proportion 
of subjects.* 

The manner in which the artery arches over the crnral ring is shown 
at 1, Fig. 658. \\' hen the strangulation is released, the contents of the 
sac are returned into the abdomen. 

UJ\IBILICAL HEH.NL:\. 

The diagnosis between this form of hernia and other tumors of the 
umbilical region will depend chiefly upon the impulse com'eyed to the 
hernia in the act of coughing, or in crying. If the hernia is made up of 
omentum-and this is not uncommon in adults-it will be doughy to the 
feel and fiat or dull on percussion, while the intestine will be more or 

* Aulhor·s "Essays in Surgical .Anatomy nnd Surgcry1" Xew York, 1878. 
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less resonant. Cyst of the omphalo-mesenteric duct would be translu
cent and fluctuation would be present. In congenital hernia, the extreme 
thinness of the col'ering rendPrs the recognition of the character of the 
tumor easy. The transverse colon often de,cends into the sac of an 
umbilical hernia. 

Treatment.-In congenital hernia at the navel, which is covered only 
by the thin membrane of the cord, the tumor should be returned at 
once, the margins of the aperture through which it has escaped pared, 
and the opening closed by carefully adjusted silk sutures, supported 
by adhesive strips drawn in dovetail fashion across the abdomen at the 
weak point or by a firm ly rolled bandage. If covered over with integu
ment it should be reduced, a small, firm compress laid over the opening, 
and secured in place by adhesive plaster applied as jnst described. The 
acquired form is treated in the same general way. In reducing umbili
cal hernia the recumbent posture, with the legs slightly flexed, is advis
able, and careful taxis is often necessary. The truss should he worn 
when in the upright posture and at night when patients are suffering 
from cough. In mild case a light rubber belt will suffice after retiring, 
but the heal'y apparatus shottld be adjusted before leaving the recum
bent posture. 

Irreducible hernia, not strangulated, may be held in position by a 
properly adjusted cup-shapecl compress. 

The clanger of strangulation is always present, and the advisability of 
operation mnst be determined by the circumstances of each case. On 
account of the great thickness of fat in some of these subjects, ancl the 
enormous size of the hernial mass, the operation for the radical cure 
when not strangnlatecl becomes formidable, and when strangulated, is 
accompanied with more than ordinary danger. In operating for the 
radical cure the sac should be dhidecl along the edges of the opening. 
The edges should be drawn up, pared with tl1e scissors, and the aperture 
closed by strong sutnres of silk which include skin, fascia, muscles, and 
the peritonreum of the abdominal wall, the needle piercing this last tissue 
about one fourth of an inch from the pared edge. .\s the sutures are 
tightened, the opposing- surfaces of the parietal peritorncum of the two 
edges will be united. 

With the first symptoms of strangulation the patient should be 
anresthetized, and a final effort at reduction made by a careful taxis. 
If this does not succeed, the operation should be made at once. The 
incision in a small hernia should be vertical, with its center correspond
ing to the neck of the hernia. \ Vhen the mass is large a double ellip
tical incision may be made, as there is a redundancy of skin and fat 
which can wel l be dispensed with. 011 account of the exceeding thin
ness of the integument over the hernia at times, great care should be 
exercised in cutting clown upon the tumor. As soon as the sac is punc
tured a dull director is introclucecl and the sac divided sufficiently to 
allow the introduction of the finger, upon which the further dhision of 
the sac is effected. If tl1e finger nail can now be insinuated between the 
neck of the hernia ancl the constricting ring, it should be clone, holding 
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the palmar aspect of the finger toward the pubes. .\.probe-pointed bis
tonry is introduced flatwise along the finger as a guide, and the constric
tion divided for not more than one fourth of an inch at Jir,t, the direction 
of the cut being toward the median line. 

The management of the strangulated bowel or omentum should be 
the same as advised in inguinal hernia. I prefer to cut the sac away 
as aboYe advised, freshen the edges of the opening, and bring all tbe 
layers which compose the abdominal wall together with one set of 
sutures. "'hen large masses of changed omentum are found in these 
herniro they should be tied in secLions with clean catgut ligatures, not 
including more in the grasp of the ligature than would represent the 
ordinary little finger of the hand. It sometimes takes as many as six or 
eight sets of ligatures to completely remove the mass. The omentum 
should be diviclPd about one fourth of an inch external to the ligature, 
and, when all is cut away, the stumps dropped back in the abdominal 
cavity. It is my practice, as soon as reduction is effected and before the 
sac bas been cut away around the margin of the ring, to introduce a pad 
of sterilized gauze (secured by a string so that it may be withdrawn), taken 
out of hot Thierscb solution or hot sterilized water, and laid over the in
testines immediately beneath the opening. 

IV-hen the sutures have all been inserted and are ready for tying, the 
pad should be withdrawn. 

0T11ER FORMS OF lIER:>'IA. 

Ventral hernia is amenable to the same genera l treatment as hernia 
of the acquired umbilical form. In operation for the cure of hernia fol
lowing the incision of laparotomy the same operation would suffice. In 
one of the author's cases the recti muscles during ''iolent straining at par
turition were split apart from a point three inches below the xiphoid ap
pendix to within an equal distance of the pubes. At least two thirds of 
the intestinal contents were prolapsed into this enormous hernia. An el
liptical incision throughout the extent of the tumor was made, and closure 
effectecl by silk sutures, following the method described for umbilical her
nia. A perfect cure was effected. 

In diaphragmatic hernia the diagnosis must be based upon the symp
toms of obstruction. Pleuritis will be present in a rnrying degree. 
\Vhen this accident is suspected, and symptoms of obstruction are pres
ent, it is imperative to make the median incision below the xiphoid ap
pendix, and by exploration with the hand the hernia may be reduced 
by traction with or without dilatation of the opening in the diaphragm. 
The prognosis in these cases is unfavoral>le if operative interference is 
delayed. . 

'rhe recognition of gluteal hernia is also diflicnlt. If with the symp
toms of obstruction there is pain in the region of the sciatic notch or in 
the distribution of the gluteal or sciatic nerves, which is increased by di
rect pressure, the presence of gluteal hernia may be suspected. If a tu
mor can be made ont, it is still more positive. To locate the notch. place 
the patiPut on the belly ancl hold the leg perfectly straight, with the toes 
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pointing directly downward. A line drawn from the posterior-superior 
spine of the ilium to the upper surface of the great trochanter will cross 
or er the fora men. 

The incision should be free, and the fibers of the glu teal muscles sepa
rated "~th the finger. The ,·essels should be carefull'· avoided if the con-
striction is divided. • 

Obtnrator hernia may he present without any appreciable tumor. 
It may be recognized by digital exploration through the rectum or 
vagina. Pressure upon the obtnrator nerve may produce pain in the hip 
or knee. Ir the symptoms of obstruction are present, the hand shou ld 
be introduced through an incision in the linea alba, when, by ca reful ex
ploration of the pelvis, the character of the lesion ran be determined. 
In an e[ort at reduction by traction from within, the thip:h should be 
rotated outward to relax the obturator muscle. If necessary, an incision 
may be made immediately over the fommen and the constriction didded 
from below. " ' hen the fibers of the pectineus muscle are didded the 
tumor will be encountered . 

L umbar, vaginal, and p11dendal hernim do not demand especial con
sideration. The diagnosis will L1epend upon the appearancP of the tnmor, 
with the symptoms of strangulation when the constriction is sufficien t. 
The return of the mass which foJlo,Ys prolapsns of the uterus into the 
vagina may be effected by direct reposition of the uterus, or by con
joined manipulation with one hand introduced through an openiug in the 
liuea alba . 

lIEHSL\ 1:;- C111Ln1mx shonld be treated in the main as addsed fo r 
adults. On account of the inability of children to control tl1emselves, a 
diagnosis is attended with some difficulty and is, as a rn le, determined 
by the impulse impartecl to the hernial mass as the chi ld st rnggles and 
cries. They are usually reclncible when the children are held with the 
head downward, with gentle taxis upon the tumor. It is very essential 
that an effort shoulcl be made to cure the herni ro of children by a proper 
application of and careful attention to the truss. The hard pad (cellu
loid) of the Hood pattern, as recommended by Dr. S. E. lllilliken, is light, 
easily adaptable, and can be kept clean. 

The trnss should never be remo,-ed from its point of pressure except 
h)· the physician or a nurse who has been carefull y instructed in i ts ap
plication and nse. In health v children a cure is often effected 'dthin 
two or three months. In ot h~rs it is often impossible to effect a cu re. 
II strangulation should occur, it should be reJie,-ed by operation at once, 
and in cases where a cure can not be effected by the truss and where the 
tumor is not readil y retained by this apparatus, operation fo r the radical 
cure should be done. " ' hen not forced to iuterfern earlier, it is better to 
operate about the fourth or fifth year. Tile same operation ad vised for 
adults is admirably adapted to these cases. On account of the great thin
ness of the sac and the importance of expedition in vpry young subjects, 
the sac $hould be rapitlly tied off and exeised as advised by Brrssini. It 
is my rule after operation to put all ch il tlren in the plaster-of-Paris spica 
at once, in order to insure the recumbent posture. In operations about 

41 
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the genital apparatus of children the iodoformized collodion dressing is 
recommended, because it hermetically seals the wounded surface and pre
vents infection from urine or other sources. 

Fecal Fistula.-A fecal fistnla may e:>d.st between any portion of the 
intestinal canal and the exterior through the integument; from the in
testine into a normal cadty, as the bladder or uterus, and thence to the 
exterior; into an abnormal cavity, as an abscess, anti thence out throui;h 
one of the hollow organs or directly to the skin ; or it may lead into a 
cul-de-sac or blind pocket. 

Fecal fistulre are congenital and acquired. 
Iniperforate aims is the most frequent cause of congenital fistula . 

The pressure of accumulated matter at the extremity of the canal in
duces intlammation, ulceration, and perforation, with extrarnsation of 
the bowel contents. If the congenital obstruction is low down, the 
opening may occur through the perinreum, bladder, or Yagina. If higher 
up, the fistula may open through the abdominal wall at the umbilicus, 
or below this point in the linea alba, or posteriorly near the spine. A 
rare cause of congenital fistula is the presence of the omphalo-mesenteric 
duct, or i\Ieckel's dirnrticulum, which, as heretofore stated, opens at the 
umbilicus. 

Acquired fecal fistnlre may be sur.r1ical or accidental. Colostomy 
and enterostomy are examples of the former, while the latter result from 
p~rforating wounds of the intestinal canal, either from the exterior, as 
by gunsliot or punctured wounds, or by the passage of some ingested 
sharp or hard body through the intestinal wall; or by perforation of the 
intestine by an ulcer or abscess, or from gangrene due to strangulation, 
contusion, etc. 

The diagnosis of a fecal fistula which communicates directly with 
the exterior is ma<le evident by the escape of gas and ingested matter. 
Indirect fistuhe can also be determined by tlw carefol examination of the 
discharges from the organs through which they pass. In a case reported 
by Dr. Krackowitzer. in the "Transactions of the Ne"· York Pathological 
Society," an ulcer of the appendix vermiformis had opened into the blad
der. The diagnosis of entero-rnsical fistula was established by the escape 
of a lumbricoid worm from the urethra. Blind fistnlm can not often be 
made out until demonstrated hy exploration. 

In determining into what portion of the intestinal canal the fistula 
opens one must consider, first, the character of the discharge; second, 
the distance from the rectum. as determined by injections. 

In con.genital jistul<e opening into tlte perinreum the inference is 
natural and generally correct that the lower portion of the large intestine 
is invol•ed. It bile is freely discharged through a congenital or acquired 
fistula, it is safe to conclude that the opening is not Yery far remo,·ed from 
the duodenum or upper portion of the ;jejunum. The odor of gas or in
gesta. escaping from the large intestine is usually more offensire than that 
from the small bowel. 

\\rhen caused by a wonnd, the known direction and character of the 
penetrating body will aiJ in arri1•ing ata correct idea of the gut penetrated. 
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A fistula rPsnlting from appendicular or perityphlitic abscess occurs 
almost always in the crocum, more rarely in the lower portion of the 
ascenrung col,m or lower ileum. 'Yhen the colon is involved the loca
tion may be determined by slowly injecting milk per rectum, having 
measured the quantity injected until it begins to flow out at the exter
nal opening. 

Tbe prognosis of fecal fistula depends upon its cbamcter. Congeni
tal fistulro are obstinate under treatment. Acquired fistulm may be cured 
in the majority of instances. 

Treatment.-Congenital fistulre, resulting from imperforate anus, can 
be healed by the establishment of an opening in the perinmum which 
shall communicate with the most dependent portion of the blind gut. 
\\'hen this is done, a pad worn over the fistnlous opening will lead to its 
gradual occlnsion. \Vhen the fistula is the result of a patulous omphalo
mesenteric canal, it may be closed by sutures or by a compress. 

Acquired fistulm not infrequently heal spontaneously. The opera
tion consists in ctttting down upon the opening in the gut and laying 
freely open all sinuses which communicate with the fistulous outlet. As 
the track of the fistula is often tortuous, it is at times exceedingly diffi
cult to follow it. A repetition of the method employed in the following 
case will be of service in the more complicated operations: 

In 1880 a young man came under my observation on account of a 
pistol-shot wound. The ball bad entered the abdomen on a level with 
and about one and a half inch to the inner side of the left anterior su
perior spine of the ilium. From the direction in which the weapon was 
aimed, the missile was thought to have passed directly back and lodged 
in the iliac fossa. There were no immediate symptoms of perforation 
of the intestine. An abscess formed which discharged from the wound 
of entrance, and, about six weeks after the receipt of the injury, a fecal 
fistula was established. The fistnlons track was so long and tortuous 
that it could not be followed. After the ana>sthesia was complete, warm 
milk was thrown into the bowel until it ran out at the opening. The 
stream of milk was then followed without difficulty, and the opening 
discovered. All commtrnicating sinuses were laid open and packed with 
gauze. The wound closed within a month, and the patient was cured. 

It will be advisable, in attempting to close the fistula, for the patient 
to maintain a position which will pre1·ent the gravitation of ingestecl 
matter into the opening. 

Closure of the external orifice by means of sutures is not addsable, 
since it may induce fecal infiltration. A recovery is usually bastened 
1rhen the margins of the wound in the integument can be stitched to the 
edges of the opening into the bowel, as directed in enterostomy. 

In persistent fistula of the cmcum as met with after appendicitis a 
lateral anastomosis between the small intestine and descending colon 
may relieve the pressure at the fistula an<l aid in a cure. 

('olostoiny.-The establishment of a fecal fistula between the colon 
and the abdominal wall is usnally performed in the lower part of the de
scending colon, or in the sigmoid flexure. 
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Colostomy is indicated as a palliath·e measure in occlusion of the 
alimentary canal on the anal side of the operation by stricture, neo. 
plasms, volvulus, intussusception, or any lesion for the relief of whieh 
exsection or lateral anastomosis is not permissible. In chronic colitis or 
proctitis it is a curatiYe operation, in giving complete rest to the dis. 
eased bowel nntil recovery ensues. 

The operntiou of Amussat-right lumbar colostomy-has practically 
been abandoned. It might be demanded in ocrlnsion of the colon at 
the hepa1ic 1\exure, a condition very rarely met with. Colostomy in the 
trans,·erse colon is also rnrely called for, and, when necessary, can be 
readily nrcomplished in the same genernl way as the operation in the 
left inguinal region p1·esently to be described, since both are trans.peri. 
toneal opera1ions. In operating between the splenic flexUl'e of the colon 
and the rectum, the descending colon is now rarely selected. If condi. 
tions prevail which demand colostomy in this portion of the large intes
tine, the operation of Callisen-left lumbar colostomy-may be per. 
formed, but it should be stated here that the trans-peritoneal procedure 
in the left inguinal region (Littre) is always to be preferred. Left 
lumbar colostomy is performed as follows: Place the patient on the 
right side, inclined '"ell OYer upon the abdomen. The objecti,-e point 
is the posterior snrface of the d~scending colon, at a point situated 
lnlfway between the crest of the ilium and the last rib, and halfway 
between tbe spinous process of tbe third lumbar Yertebra and tbe an
terior-superior spine of the ilium . Make an incision about five inches 
in length, the center of which shall strike this point, commencing about 
an inch from the vertebral spines. The direction of this incision should 
he obliquely from above dowm,ard and forwaril-that is, parallel 
with the lumbar vessels and nerves. Dividing the skin and fascia, the 
posterior border of the abdominal mnscles and the anterior border of 
the quadratus lumborum muscle will be seen. The posterior wall of 
the colon-that portion which is not included in the peritorneum-will 
be found a little behind the borcler of this muscle. A safe guide is 
to insert the finger along the edge of the quadratns muscle and feel for 
the kidney. Tbe gut is immediately in front of this organ. It is impor
tant to keep well toward the spine in order to a'·oid opening into the 
peritonroum. Usnally at this junctme. with rhe wound perfectly dry, 
the wall of the intestine c"n be picked up with the finger and lifted 
toward and into the wound. If it has receded, deep pressure t1pon the 
anterior "·all of the abdomen will bring it into view. If the carity o! 
the peritonroum is not opened, it is scarcely possible to get hold of tb 0 

small intestine. The colon may be recognized by its large size. saccu· 
latecl wall, and longitudinal banr1s. If there is any doubt as to tbe large 
intestine being the one which presents, the expedient of pumping air into 
the rectnm may be resorted to, the immediate distention of the colon 
prodng its close relation to the rectum. As soon as the bowel is brou11ht 
into the wonncl it should be trnnsfixed by two strong silk sutures, intro· 
dncecl about an inch apart, through the integument of one side into the 
intestine for about half an inch and out again and up through the mar· 
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gin of the incision in thP integument on the opposite sirl e. The colon is 
now held well up into the wound by traction on the "1tu1·es in the hands 
of an as~istant, while the operator makes a longitudinal incision in the 
wall of the g ut snperfi cial to the threads which bave transfixed it. 
\\'hen this is done, the center of each ligat ure is drawn out by a tenac
ulum, divided, and tbe fom· threads tied secul'ely. l!'l'Om two to fou r 
acldilional suturps may be introclucecl on each sicle, to guard against the 
in!iltration of feeal ma ti er. The wound in the intPgument should now 
be closed from each end clown to or very near the le1•el of the opening 
in the eolon. 

If there is much escape of fecal matter immediately following the 
operation, a dl'essing need not be applied. ~fh e patient should be made 
to lie upon the back, in which position gra1·ity favot·s the escape of the 
bowel contents. At times it is convenient to apply a loose dl'es,ing, 
11ith a bandage >1ronnd the abdomen. In from three to se1·en days the 
stitches can be remo1·ed, and after the wound is hea led a compress and 
belt should be worn to pre1·ent the escape of freces until the convenience 
of the patient is suited . 

If, in the search fo1· th e colon, the cal'it.v of the peritomcum is opened, 
it shou ld be immediately se"·ed up with continuous catgut sntures. 

If. after co lostomy, prolapse of the intestine ocrurs, it may be re· 
turned and held in place by a properly adjusted compress of gauze. If 
the opening contracts to such an extent that the escape of fecal matter is 
hindered, it shon lcl be dilated with the finger or by incision. 

Left inguinal colostomy (Litt1e) is performed as follows: An in
cision is made through the linea semilunaris :just ir.tel'l1al to the left 
anterior superior spine of the ili11m over the sigmoid flexnre of the colon. 
It should be no more extensive than is absolutely neees$ary for exposure 
of tbe intestine. The sigmoid flexure may be rerognizecl by its thick, 
mu cular st ructure, Jongitudina] bands, its sacculatecl arrangement, ap. 
pendices epiploicre, and pale color. Any loops of small intestine which 
present at the wound will be seen to be smooth, shining, pinkish in color 
as compared to the larger intestine in this location, with no recognizable 
arrangement of the muscu lar layers. They may be displaced to the 
right, and the finger, carried into the wound along the left peritoneal wa ll 
and clown into the upper margin of the iliac fossa of this side, will with
out failure come in contact with the npper ponion of the sigmoicl or the 
lower portion of the descending colon, which is r0aclily drawn out and 
through the wound. The aim of this operation, whether it is intended 
to establi sh a temporary or a permanent fistula, is to construct an open
ing so formed that thel'e can be no descent of fecal mntter into that por
tion of the intPstine l.Jelow the field of operarion. 'l'be formation of a 
prominent spu r is esHentia l to 8uccess. Bocliue's method, given on page 
G~7, shonlcl be ca1-riecl ou t. 'l'be after.treatment is the application of 
a loo"e dressing to catch the discharge. No direct pressure should be 
applied, for the reason that Pscaping feral matter might infiltrate the 
margin of the wmmd 01· tear loose some of the stitches. If a fi s tula is 
not immediately neecletl, it is ad1·isable to defer this for thirty .six or 
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forty-eight hours, so that peritoneal adhesions may form. An important 
point in the technique, as shown by Prof. J. ;\L Mathews, or LouisdJJe 
Ky., is the placing of a small piece of rubber protective orer the intes'. 
tine and wound in order to prevent annoying adhesion of the intestine 
to the gauze dressing. In a number of instances fatal prolapse or hernia 
of the intestine has occurred through the wound as a result of coughing 
or vomiting. In order to prevent this, great care should be exercised 
either by manual compression of the wound when the patient coughs or 
vomits, or by a bandage of strong adhesirn straps applied in such a way 
that this accident can not occur. 



CHAPTER XXIIL 

THE ABD<mEN (continued). 

PERJTO.V/TIS-RETROPRRITO.YEAL ABSCESS-.•IPPEXDTCITTS. 

Wounds of the peritonamrn will be considered in the section on pene
trating wounds of the abdomen. 

'Yhile non-infective peritonitis may occur, as after a blo11- upon the 
abdominal wall which inflicts violence to this membrane yet does not ex
pose it to direc t pyogenic infection, practically every case which requires 
surgical consideration is infective peritonitis. That no tissue of the body 
is so "·ell adapted to the rapid proliferation of septic organisms and ab
sorption of their ptomaines as the peritonreum is eYident in the alarming 
symptoms of sepsis which ensue within a Yery short period after the con
tact of pnthop;enic germs. 

ilcule infectious peritonitis may result from the escape of pyogenic 
germs from the alimentary canal, either through a perforation communi
cating directly with the peritoneal cavity (as an ulcer), or the germs may 
travel throngh a non-perforated area which, as the result of gangrene 
has lost its normal resistance. Thus peritonitis occurs in intussuscep
tiou, rnlvulns, constriction by bands, internal hernia.', or any sudden 
interference with the circulation in the intestinal tract. In peri-renal 
abscess or in urinary infiltration of the pre,·esical (extraperiton eal) space, 
peritonitis ensues by invasion of pyogenic organisms through this mem
brane into the general cavity. Gonorrh~al cystitis in both sexes, colitis 
and proc·titis, and, in the female, septic metritis and salpingitis, are fre
quent causes of peritonitis. F oreign bodies penetratin!? to this cavity 
almost invarinbly convey contagious germs and cause widespread infec
tion. Again, infective organisms may be carried into the perironienm 
through the circulation without any percept ible local inflammatory pro
cess to eomn111nicate the disease. It has been known to oceur as a 
concomitant of syphilis, rheumatism, and, in a few instn nces, with 
gononhcra, without direct infection, and, us is wPll known, tuherculous 
peritonitis may occur through the blood. This form (tnberrnlons peri
tonitis) will be dealt with separately from infecti,·e (pyogenie) peritonitis. 

The 01·ganisms which more frequently produce acnte infectious peri
tonitis are the Racill11s coli communis, the Rtreplorocr·us and Stopl1ylo
corc11s pyogenes, the Pneumococcus, ancl, probably, the typhoid bacillus. 

'l'he symptoms of acute septic peritonitis are, in genem l. pa in of an _in
ten~e rharncter, whirh, in the very earliest sta{res, is in a good proport10n 
of cases referred to the region of the umbilicus ernn when the seat of in-
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fection is remote from this point. As a result of pain, marked mnscnlar 
rigidity of the abdominal wall is present, and in many instances this 
rigidity is limited to the muscles more immediately over that portion of 
the peritoneal cadty in which infection has commenrecl. So great is the 
tenderness even in the early stages that the legs will be involuntarily 
drawn up, and the thighs flexed upon the abdomen to relieve tension of 
rhe abdominal wall. Yomiting occurs in a certain proportion of cases, 
and is usually entitled to be considered a symptom of rapidly developing 
and se,·ere infection. It is a feature of shock and is present in cases of 
acute perforation or gangrene before paralysis of the intestines from sep
tic absorption has occurred. Siwek with profound depression is a symp
tom of the severer cases. The expression of the face is one of alarm. 
The eyes seem wider open than normal and have a glassy appearance. 
The face is relaxed and the normal expression lost. "'ithin from two to 
tweh-e hours aftPL· the beginning.of the infection the abdomen becomes 
distended, the distention being not only clue to a transuclation of tluids 
(pus, serum, etc.), but also to the accum<1lation of gases within the intes
tinal canal as a result of paralysis and arrest of the normal functions of 
this tube. The pulse and temperature follow the usual history of pro
found sep•is and are more marked in this disease, since absorption is ex
tremely rapid. The temperature varies from 100° to 105° or higher, often 
reacbin!'( this degree within tweh-e hours of the first symptoms of im·a
sion. The pulse may run as high as 140 or 150, aud is thready and 
weak. 

Treatment.-,Yhen the pain is insignificant and the temperature does 
not mount np rapidly to 103°, 104°, or 105°, and when there is no abdomi
naJ rigidity, or distention, and »omiting is absent-in other words, when 
there are no well-defined symptoms of verfomtion or of gangrene-Sill'· 
gical interference is not demanded, although it is alwa~-s well in every 
case of peritonitis. mild or severe, to be prepared for operation when the 
occasion may demand. It is in these milder cases of peritonitis that the 
administration of purgatfres. such as calomel triturates, followed by a 
saline, if required, is capable of giving relief by osmosis from the septic 
area into the intestinal canal (drainage tlirougli the bowel). \Yhen, how
e,·er, there is seiious doubt as to the extent of infection, it is the part of 
wisdom to err on the side of exploration, feeling sure that should any 
serious condition be demonstrated by the exploration it can be rectified 
with a better hope of recJve1·y at this period than if deferred until a later 
holll'. 

\Vhen the origin of peritonitis is obscnre and the indications for 
operation are clear, it is better to chooge the inrision through the middle 
line about halfway between the umbilir11R and the symphysis pubis. 
Peritonitis al'ising from septic lesions of the bladder, uterus, Fallopian 
tubes, rectum, or sigmoid flexnrn of the rolon is always best approached 
through this incision ancl c1emancls different treatment from a i:eneral 
widespread peritonitis. \\Then the pPritoneal eavity is entered by thi' 
incision, if tbe!'e is a !'(nsh of flnid. purulent or sero-pnrulent, without 
marked odor of t1eromposition, it is a question whether it would be 
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better to irrigate in snch a case with hot (normal) salt solution or to 
em1earnr to 111ake a careful toilet of the lower portion of the abdominal 
contents by using sterilized mops. J\Iany good surgeons hold that a 
septic peritonitis which inrnlves only the lower portion of the peritoneal 
carity (pelds) may be spread to the general cavity by irrigation, where
as it may safely be controlled by direct ·wilet with the addition, in 
women, of drainage through Donglas's cul-de-sac; and this is my practice. 
If, however, there is widespread infection with foul-sm elling fluid, as is 
often met with in neglected cases of appendicular pei-itonitis, nothing is 
left but thorough irrigation with hot salt solution, which should be done 
as follows: " ' ith the irrigator at an elevation sufficient to give the re
quired pressure, a good-sized and rather stiJl' rubber tube should be 
curried into the various portions of the peritoneal cavity, and a large 
quantity of fluid used until it runs out clear and clean. It is often 
necessary to irrigate with the tube low down in the pelvis much longer 
tLan in the upper portions of the cavity. These cases are almost always 
fatal, no matter what care is exercised in the irrigation ant1 subsequent 
toilet. All infections cases reqnire some form of drainage. In women 
it is almost a lways advisable to cleanse the ,·agina and open through 
Douglas's cul-de-.icw, carrying a loose ribbon packing of iodoformized 
gauze through this route, and at the same time to lea,·e the abdominal 
incision open, packing from aboYe with the same material in the hope of 
arresting absorption by capillary drainage. It is better before packing 
to dry out the excess of salt solution remaining after irrigation. It is of 
vital importance in the snccessfu l management of these cases that the 
bowels be kept moving as actively as possible, and the combination of 
ralomel tritmates and Epsom salts will generally suffice. Extra large 
doses are demanded, since there is more or less paresis of the intestinal 
tube. 

T11berc11l011s peritonitis (snbacute) resnlts from the lodgment of the 
Bacillus tuberculosis in this membrane or in the viscera immediately be
neath it. The bacilli may be carried throngh the blood and be generally 
disseminated, but are more apt to infect the peritonroum by direct in-
1·asion through the alimentary canal or through the genital apparatus in 
both sexes. Tuberculous peritonitis exists in two forms: the moist or 
dropsical (asritic), and the dry, ji.brino-plastic or adhesive ,·ariety. In 
the moist Yariety the peritonronm is studded with tubercles usually of 
•mall size, whirh may be localized or generally disseminated. Transu
dation of serum is a fratnre of tliis form, and the quantity is in propor
tion to tht.:> arna of peritonrenm inrnlved. ln some cases it becomes en 
crsted in one or more locations. In the fibrino-plastic or dry form 
there is no serons trnnsudation. but a fibrinous exudate, by which 
the mesentery and the intestines become agglutinated to each other. 
Some antho1·s ronsir1er a third rnriety, the ulceratfre form, bnt, as this 
is simply a dPgPnerat ion of the tnberculons nodules (chees.v dep;enera
tion). analogous to that which occurs in other parts of the body, I see no 
reason for ronsiclering- it ns a sepamte rnriety. 

The symptoms of tuberculous peritonitis are not well marked in the 



674 A TEXT-BOOK ON SURGERY. 

early stages. It is usually not a painful disease. There is the clisturh. 
ance of nutrition characteristic of tuberculosis of other organs. The 
first symptom which calls attention to tbe nature of this affection is the 
collection of Jluicl in the pehic cavity, aucl later in the general cavity in 
the moist form, or the agglutination of the intestines in the dr)' form. 

The treatment consists in openiug into the cavity through the median 
line, as above given, ancl thorough irrigation with the hot stetile salt 
solution, continuing the irrigation for fifteen minutes, closing the wound 
ancl allowing the abdomen to retain a goocl quantity of the fluid. In a 
number of cases very marked improvement has followed this method of 
treatment, ancl cases have been reported as greatly improvetl in which 
nothing was clone in the way of irrigation, simply opening the abdom. 
inal cavity for purposes of exploration, exposing the surfaces to tl1e 
contact of air and the insignificant traumatism connected with the oper· 
ation of digital exploration. 

Abscess in the Abdominal Region (not Intraperitoneal).-.~bscegs 
may occur between the parietal layer of the peritonrenm and the muscu
lar walls of the abdomen, as in the prevesical space in urinary infiltra
tion; between the abdominal muscles ancl beneath the skin; in the loose 
lissnes behind the peritonmum (retroperitoneal), ancl between the liver 
or spleen ancl diaphragm (subphrenic), or withiu the substance or within 
the capsule of any of the viscera (as in hepatic abscess). In the new
born, in which the urachus cloes not close promptly, an abscess is occa· 
sionally met with. 

The diagnosis of extraperitoueal abscess will in part clepencl upon tbe 
localizecl pain or tenderness on pressure, incluration, and rodema which 
occur with pns formation, together "·ith the usual exacerbations of tem
perature, with or without rigors or a chill. In patients with thin ab
dominal walls, fl actuation may be appreciable in extra peritoneal abscess. 
In the more obscure cases the employment of direct exploration, with 
cocaine auresthesia or the careful use of the aspirating needle, will aid in 
making the diagnosis. 

In treatment, the immediate indication is to erncuate the contents of 
the abscess by direct incision. \Yhen it has been located by the aspira
ting needle, this can be followecl clown while in position, as it demon
strates the depth of the abscess. The combined aspirating needle and 
groovecl director of Prof. J. A. Dibbrell is a useful instrnment in such 
operatious. The principles of free drainage and irrigation apply to these 
as to other collections of pus. 

Relroperitoneal Absce8s.-Abscess behirnl the peritonmum is usually 
circumscl'ibed, but occasionally it may be cliff use. Commencing at any 
portion of the posterior abtlomiual wall, the pus tends to dissect up the 
loose tissues behind the periton::enm ancl to travel clownarcl. In pa
tients suffering from tuberculous disease of the spine in which mixed 
infection occurs and in mauy cases in which there is no mixecl infection, 
these collections of fluid will clescentl by grad cation, if the patient is up 
ancl about, antl will point either abo,-e Po11part's ligament, external to its 
center, following the anterior sheath of the psoas antl iliacus muscles, or 
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along the posterior sheath underneath Poupart's ligament, opening into 
Scarpa's space, or over the iliac crest, in the gluteal or Jurnhar region, at 
the obturator foramen, or less frequently it may empty into the colon, 
rectum, bladder, uterus, vagina, or pass out through the perinroum. Oc
casionally the dissection is upward into the pleum iu persons confined to 
bed or in the recumbent position. In cases of rupture of the bladder 
(prevesical) or urethra, pus is at times found behil1d the peritonreum as 
high as the lh-er and spleen, and in appeuclicular abscess, im·olving by 
infection the extr:iperitoneal space, it may travel upward and break 
through the diaphragm into the pleura aml be evacuated through the 
lungs and trachea. 

'fhe etiology of these ,·arions abscesses has been already given. 
Diagnosis.-The physical signs of the earlier stages of pus forma

tion behind the periton,eum are not well marked. " 'ith the muscles 
fully relaxed, deep pressure upon the abdomen from before backward 
may demonstrate the presence of the swelling. Rigidity of the muscles 
of the affected side is apt to be present, and in walking there is 11sually 
a perceptible limp. " 'hen the inflammatory process is situated in the 
region of the iliacus and psoas muscles, ttexion of the thigh on the ab
domen, howe1·er slight, is apt to occur. The constitutional symptoms of 
acute abscess will be the chief reliance in arri1·ing at a correct diagnosis. 
The history of an injury or the presence of a lesion of any of the organs 
situated in this region will suggest the probability of abscess. 

Extrarnsatiou of bloocl (luematoma), as far as the swelling is con
cerned, may simulate abscess, and in one particular may mislead, since 
the blood dissects lip the loose tissues, and the tumor m:1y present at any 
of the locations named for the pointing of the abscess. The suddenness 
of the tumefaction in hmmorrhage, the history of an injury (or, it may be, 
anenrisru), ancl the absence of septic feyer, are sufficient to exclude ab
scess. Lesions of the kidneys may be recognized by a careful study of 
the urine. In hydronephrosis the swelling will oecm· without marked 
pain or fernr, comes on gradually, while the history of the case will 
point to obstruction. Tenderness along the spines of tlw ,·ertebrm sug
gests abscess. Lastly, the aspirator needle introduced from behind will 
determine the character of the swelling. 

Trealmen/.-Incision and free drainage shoulcl be the rule of practice 
in al'nte retroperitoneal abscess. " "hen the pus is deep-seatecl, operation 
Hhould be delayed, proYicled the symptoms of septic absorption are not 
too urgent. 'l'be patient should be kept qniet and in bed, and in the 
dorsal clecubitns. The operation and after-treatment are practically the 
same as in extraperitoneal abscess. 

APPES DICT.TIS . 

• \ppenclicili s is an infectious inflammation of the Ycrmiform appen
dix, through the diseased or perforated wall of which septic organisn:is 
emi~rnte, produring local or general peritonitis. It is more frequent m 
men than in women in the proportion of three to onP, and is met with in 
the majority of cases before the t1Yenty.first year of life. 
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The appendix comes off from the inner back part of the Cil'curn nt 
its lower encl, immediately where the three longitudinal muscular bands 
of the colon come together. It is retained in position, usually, l>r a 
small folcl of peritonreum, which forms its mesentery (meso-appendixJ. 
Unless it is closed by a stricture or an enterolith, it communicates with 
the crecum by a small opening, which is sometimes guarded by a fold of 
mucous membrane, forming a valve. This, however, does not prevent 
ingested matter from passing into it from the crecum in a large propor
tion of subjects. The average length of this organ is about three inches, 
bnt it may vary from one to nine inches. The diameter of the lumen 
varies from one eighth of an inch to one inch. It is exceptional for the 
lumen to exceecl one fourth of an inch in diameter. According to Prof. 
Joseph D. Bryant's investigations, based upon 144 dissections, in 34 its 
direction was iuwarcl; inwarcl aml behind the crecum in 32; inward and 
slightly down,Yarcl in 28; clowmrnrd into the pelds in 21; direetly down
ward ancl inward in 9; upward and backward in 3; upward and out
ward in 2. 

The meso-appendix does not always entirely cover this organ with 
peritonmum, at times leaving a slight surface upon thP posterior aspect, 
which, in common with the crocum, is nnco\'ered and is in contact with 
the iliac fascia. In addition to the peritoneal covering there is a thin 
layer of lon;rituclinal muscular fibers; underneath this, a layer of circu
lar muscular fibers, a rather thick mucous layer, and a Yery thick mu
cous membmne which is studded with closed follicles and lined with 
cylinilrical epithelium. 

The chief source of blood supply to the appendix is a branch whirh 
arises from a loop of the colica media. This branch runs along the bor
der of the mesa-appendix, giving off branches which pass into the organ. 
\Vhen the mesa-appendix is wanting, the artery runs directly along the 
peritoneal covering of the appenclix. In exceptional cases, according to 
Prof. Geor<;e R Fowler, the vessel passes directly to the tip of the 
organ, giving off no branches until it is reflected iu the submucosa. 
Proi.Jably it is in these cases of limited arterial supply that rapid gan
grene occurs. 

Anatomically, the appendix occupies an unfortunate position. It is 
subjectecl to distention from semi-liquicl ingestri, which enter it from the 
crocum by gravitation. By reason of muscnlar insufficiency it is unable 
to empty its contents. Moreornr, in addition to being distended from 
"ithiu, the weight of the loaded bowel tends to interfere "·ith the proper 
supply of bloocl to its wal ls. That pressure has a good deal to do with 
the development of appendicitis seems evident from the fa<'t that it is so 
much more common in persons leading a serlentary life, where, by reason 
of the sitting posture, pressure is greater than in those who mo,,e about 
in the upright position. Thus, impaired circulat ion and partial or 
complete occlusion, clue to the accretion of ingested material (entero
liths), or follicular inflammation resulting in closure by swelling, or the 
formation of stricture, are conditions which prevent the escape into 
the cmcum of irritating ancl septic material anu produce appendicitis. 
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T~10 instances in which fruit seeds cause this disease are comparatively 
rare. 

Appendicitis should be considered under the following beads: 
1. The first and most commou form, imjlammation of the rnucous 

rnPn1bra11e, ma y be general, but is more apt to loca lize itself in a given 
point. As long a~ the disease is snperficial and there is practically free 
drainage of the inflammatory and infections material through the canal 
of the appenrlix i!lto the cmcum, these eases are not serious. '!'here may 
be a certain sense of discomfort, aurl probably slight pain due to mus
cular contraction of the organ, but no general symptoms of peritonitis 
are present until the submncous and muscular coats are invohed. \Vhen 
this occ11rs, even without perforation, the invading organisms, chiefly 
the bacillus coli co11111wnis, may pass through the diseased membrane 
and in"olve the peritoneal layer, causing a more or Jess severe form of 
local peritonitis. \\'hen peritonitis is established, pain, varying in in
tensity, is present, and, with this, rigidity of the abdominal muscles im
mediately over the loca tion of the appendix. If the obstruction dis
appears, the peritonitis may subside and perforation is not probable. 
Ir, however, the occlusion persists, the peritoumum becomes more and 
more inflamed, plastic exudation takes place rapidly, and ad hesions are 
formed between the inflamed peritonenl snrfaces of any contiguous in
testine or mesentery and tbe peritonrenm lining the abdominal wall. In 
this way the <li seased organ may be partially or complete))· hemmed in. 
It is this form of appendicular inflammation in which well-marked symp
toms prernil for a few days and then di sappear, the exudate undergoing 
granular metamorphosis (resolution) and absorption. Even when sup
puration is established, the abscess in a certain proportion of cases may 
be circumsf'ribeil by the adhesions and general peritoneal infec tion pre
vented. Very excep tionally a rich inflammatory exndate is thro"·n ont 
anrl organizes ("ithout suppuration) until the appendix is entirely buried. 
In seve1·al instances I haYe seen a solid investment of organized exudate 
from half an inf'h to au inch in thickness, in the center oi which was 
found tbe atrophied remnant of the appendix. 

In other cases the process of invasion is so rapid that the peritoneal 
adhesions are insufficient to circumscribe the forming pus, and a wide
spread or general peri tonea l infection ensues. 

2. P e1forati ve appendicitis is, naturally, a much more severe form 
than that" hich has just been described. In all probability the chief 
ra11se is an ovenlistention of the appendix beyond the seat of obstruc
tion, the inflan1 ed wall ~iving wa.y through a. neero tic or ulcerated spot. 
Sudden ancl ,·iolent muscular exertion is also kn own to have caused 
rupture of this org-a n. Loca1izecl gangrene 01· ulceration of the wall not 
infreq11 ently rPs nlts from pressure of a fecal concretion (entcrolith). 
Perfomtion is followed by the sudden escape of the contents of the 
appendix. Lorol peritonitis of a severe character is at once instituted, 
and general peritoneal infection is the rule. If the patient be kept ab
solutely qniet, e ,·en nncler such unfarnrable conditions, and when 
operath·e interference is not undertaken at once, as it sllould be, ad-
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hesions may in a small proportion of lucky cases hem in the focus of 
infection. 

3. Gangrene of the appendix is an exceeilingly sm·ere form. It is 
due to arrest of blood supply either from pressure or hyperdistention, 
or by constriction from an inflammatory band. In some instances the 
process is so rapid that in twelve hours the entire organ is gangrenous. 
Through the disorganized membrane, even when rupture has not oc
curred, septic organisms freely pass and establish a peritonitis which is 
rarely circumscribed by adhesions. Gangrene of the appendix demands 
early recognition and immediate operation. 

Syinptoms.-The symptoms of appendicitis differ considerably in the 
non-perforative and the perforative forms of the disease. Pain is the 
first symptom, and is usually felt as sharp in charncter, at times not un
like a severe cram n of the bowels, but more persistent. In the com .. 
mencement of the attack it is not always referred to the exact location of 
this organ. In about one half of all cases the pain is referred to the re· 
giou of the umbilicus. II direct pressure with the Pnd of one finger is 
made upon the appendix the sharp sense of pain elicited will determine 
this to be the seat of inflammation. A line drawn from the anterior-su
perior spine of the ilium to the umbilicus passes above the usual location 
of this organ, the most frequent position of which is one inch below the 
center of this line. 

Another early symptom of appendicitis, and one which rather sug
gests a more serious form, is nausea with or without vomiting. 

\Yith the patient resting upon the back, the legs drawn up to relax 
the abdominal mnscles, if the hand be gently drawn across the abdomen 
from the left iliac spine over to the right, in practically all cases the com
parative rigidity of the muscles immediately over the appendix will be 
appreciated. Even the experienced observer may mistake this muscular 
resistance for an inflammatory mass. 

In arriring at a conclusion as to whether perforation or gangrene o! 
the appendix has begun, the expression of the patient's face is of value. 
In the more serious abdominal lesions, even in the very earliest stages, 
the symptoms of shock are evident. The expression of anxiety or fright, 
the disturbed breathing, which is thoracic rather than abdominal in type, 
the rapid pulse and beginning rapid elevation of temperature, are indica
tions of profound disturbance. aurl are met with not only in rapidly de
veloping appendicitis, but in strangnlated hernia, intnssnseeption, volvu
lus, gunshot wounds, etc. The temperature is of vast importance in tho 
diagnosis. In perforation or gangrene the thermometer will register 103' 
or higher within the first eight or twelve hours. 

The following is an illustrative case of gangrene of the appendix: 
A male patient, twenty years of agC', an athlete in p<'rfert physic:il condition, wns 

awakened about two o'clock in the morning by a sharp sense of pain felt in the region 
of the umbilicus. By 9 .\. )I. the temperature was 102<)0

; at 1 P. ,L, 104°. He 
had V"Omitecl two or three times between 2 A. 'r. and O A. 'L. '!'here was marked 
rigidity of the tnll!;Cles onr the seat of the 11ppendix

1 
:ttvl tympnnitic resonance over 

the lower abdomen; the pulse was 120, with Jacies abdu11iinalis. 
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Operation at 2 I'. \I., exactly twelrn hours after the first symptom of the attack. 
The appendix was three inches long, one fourth of an inch in diameter, curved 
upon itself like a snail shell, and entirely gangrenous from its extremity to within 
one half of an inch of its origin from the cmcnm. There was no perforation. 
There was well-marked and rapidly spreading peritonitis. Careful dry sponging 
with sterilized gauze removed all source of infection, and the operation was com
pleted in the manner which will be rlescribecl later on. \Yithiu twelve hours the tcm
pcrntmc went down to 100° and gradually to the normal point, and the patient 
made an excellent recon1·y. 

TYPJC'AL PEltFOHATl\'E APPENDJcrns.-A lad of SC\'Cntecn, while playing base
hall1 was suddenly se ized with intense pain in the right iliac fossa, which was so scnre 
that he sank upon the ground and had to be carried home. There was no direct 
injury. Ile was seized with nausea and vomiting, and the pain was so sernre that 
the attending physician administered morphine by hypodermic injection. Localized 
muscular rigidity1 rapid rise of tempernturc1 and increased pulse rate followc<l, with 
frrcies abdominalis. At the expiration of three hours reaction was established, the 
temperature remaining as high as 102·5° F. In operating upon this case the appen
dix was found to be rnptnrcd to the extent of about one fourth of an inch, through 
which perforation a fecal eutcrolith had escaped. The patient reco\'er.ad. 

In all cases of this class immediate operation shonkl be advised or 
responsibility disclaimed. 

In a large majority of cases of appendicitis the symptoms of pain are 
mild in character, and in some instances so mild as sca rcely to attract 
the attention of the patient, unless callell to this particular part of his 
hody by direct presst1re. Vomiting is not the rul e, and rigidity of the 
alic1ominal muscles may or may not be present in the first twelve or 
fifteen honrs of the disease. The temperature eithPr cloes not rise or is 
only slightly elevated abo1·e the normal. lf the patient remains in bed 
for two or three days, by careful examination a small mass may be made 
out, which gradually increases for a few clays and then as gradually 
fades away. The tumor in these cases is usually made up of a limited 
plastic ex11c1ate, which agglutinates one or more contiguous intestinal 
and peritoneal surfaces together to form a mass. In other and se1·erer 
rnses, in which also no perforation has occu rred, pyogenic organisms 
may pass through the diseased membrane, infect the peritonreum, and 
~n abscess, varying in size, may result. The process of pus formation, 
however, in these cases is so slow that the local peritonitis excited by 
its presence may secure firm adhesions anll pre1·ent general peritoneal 
infection. Ultimately, adhesions are formed between the abscess wall 
and the peritoneal lining of the abclomeu, in front or laterally, in the 
direction of the right iliac spine. or in the lumbar region, throngh which 
adhesions th e abscess may be opened without entering the peritoneal 
r:tl'ity. In rnrN forms of appendicitis with pus formation, especially in 
those cases in which the cmcum is situated low down in the peh·is, or 
where the appendix has a direction downward, the abscess extends into 
the pelvic cavity and encroaches npon the rectum, blacli!er, or uterus 
ancl 01·mfos. In these cases examinarion per rectum m· ]Jff UT(/inam 
will re1·eal the presence of the tumor, and it is usnally addsahle to 
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open such nbscesses through the rectum by an opemtion to be de
scribed. 

Before dismissing the subject of diagnosis it 1Yould be 1Yel1 to bear in 
mind that colic of the appendix may at times suggest appendicitis. Jn 
a certain proportion of subjects this organ has well-de"eloped muscular 
walls, capuble of strong peristaltic action, and in the efl'ort to eject from 
its cavity ingested matter, colicky sensations are experiPncecl, whic-h, 
with the muscular rigiclity accompanying the seizme, may readily de
ceive the inexperienced diagnostician. 

Colic or inllamrnation of the m:ccum may also be mistaken for ap. 
pendicular inflammation. 

Operative Teclrniq11e.-"'hen an abscess has formed and is clearly 
recognizable, not only from the history ot the disease lasting from four 
to ten days, bnt by carefol palpation, the surgeon has no alternatire 
but to evacuate the pns by direct incision. The introduction of an 
aspirator needle is not sufe. It may trn,·erse the free peritoneal cadty 
before entering the abscess. and upon withdrawal may infect the general 
peritonroum. As a rule, careful palpation after the ana>sthetic has been 
administered will indicate the point ut which the adhesions of the ab
scess to the peritonroum of the abdominal wall exist. An incision should 
be made with its center opposite this point. As u precaution again"t 
ventral hernia, the method advised by 1IcBum~y should be practiced. 
The incision down to the muscles should be made in the direction of 
the fibers of the Pxternal oblique muscle, ancl should be sufficiently 
long to thoroughly expose the field of operation. The fibers of the ex
temal oblique muscle should then be split, not cur, and held apart hy 
strong retraction. The fibers of the internal oblique and h·ans,'ersalis 
muscles are carefully separated at the point immediately over the tumor 
by the dull scissor.;, and blunt retractors inserted under these und firm 
traction in an upward and downward direction made, taking care not 
to press down upon tlle tumor, nor to make 1qnoard traction for fear of 
r11pturing tile abscess wall. "'hPn the peritomeum is exposed it can 
usually be determined whether or not adhesions are formed directly 
under this point. If there are no adhesions the viscera may be seen 
dming the act of respiration to slide freely o,·er its inner surface. 
Should ailhesions exist, the aspirator may now be used with safety to 
determine the exact depth into the pus cadty from the peritonroum. 
If the pus is superficial, the abscess may usually he opened safely antl 
easily by carrying the dull dressing forceps into the puncture made hy 
rhe needle nntil it is felt to enter the abscess cavity, when, by separating 
the jaws of the instrnment, the opening is enlarged sufficiently to e'·acu
ate its contents. The finger may be introduced with great ca1·e for fear 
of breaking through acllwsions, and search made for an escaped entero
lith or extrnvasatecl material. A drainage tube should be inserted and 
the muscles stitched in their normal relations with catgut sutnres. .~nab
scess cadty of this kind should be irrigated with the 11reatest care. .\d
hesions may be broken clown by the pressure of the i1Tigating flnid and 
fatal peritonitis established. If any irrigation is performed, only a small 
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quantity of boiled water or boric acid solution should be employed. It 
should be allowed to run in without pressure and with free escape 
through the opening or tnbe. A loose iocloform and sterile gauze 
dressing, with absorbent cotton o,·er all, is then applied, which should 
be changed as indicated. Recovery takes place in a very large propor
tion of cases of this class. The clanger of ventral hernia is remote, since 
neither the nerves nor muscles ha,·e been divided. Search for the dis
eased appendix or an attempt to dissect out the entire plastic exudate 
should not be made. \Vhile this may be success[ully performed, a risk 
of general infection is incnrred far beyond the benefit to be derived. 
Should the peritonrenm have been incised, and the operator find himself 
in the free peritoneal cavity, this opening can be utilized in finding that 
part of the abscess wall where adhesions are tirmly established. This 
being clone, the exploratory incision should be closed at once by stitch· 
ing the peritonmum with catgut and suturing the muscles in position as 
just aclvisecl, and a second incision made directly o,·er the point of ad
hesion and the abscess evacuated as abO\·e described. 

In a certain propol'tion of cases, fortunately rare, it will be found 
that the abscess is adherent only to the posterior central wall of tbe 
abdominal cavity o,·er the psoas muscle or near the sacra-iliac junction, 
or to the eml of the cmcum, so far from the iliac spine and from the 
anterior abdominal wall that no adhesions haYe formecl between these 
surfaces through which it cou ld be safely opened. \\'hen these concli
tions prevail, it is safer not to open the abscess at that operation, but to 
wall it off with iodofol'm-gauze packing in order to secure adhesions, 
applying a careful aseptic dt·essing over all. After twenty-four or forty
eight honrs adhesions will h:we formed, and, on remodng the packing, 
the abscess can be opened without the clanger of g-enernl peritoneal in
fection. In rare instances tl.teseabcesses break through the lumbar or iliac 
fascia posteriorly, and descend behind the cmcum, where they may be 
erncnatecl through a ]umhar incision, or, as occurred in one of my cases, 
pass behind the lh-er and clischal'ge into the lung and through the 
trachea and month.* 

When the abscess forms in or bmTO\YS into the pehic raYit_,. in con
tact with the rectum, it should be erncuated through the wall of this 
gut. With the patient in the position for perinea] section, by inserting 
a Sims's vaginal s1wculnm, with digital exploration or the use of the 
aspirator, the ca\'ity o[ the abscess can be reached ancl opened by punc
ture and the insertion of the dressing forceps as aborn described. A 
rnbber tnhe should be inserted and careful drainage secured. Irrigation 
shon lcl be carefu Uy employed. 

In gangrene or acute perforation, if the case is opemted upon in the 
fi1~t twelrn honrs (as should be done) any septic matter which has es
capee! shonld be enrefully remo"ed by dry sponging with sterilize,l gauze 
jnst taken from the boiler. This method is, in such cases, surer than 
Hooding the abdominal cavity with "·ater or salt solution, either of whieh 

•This patient. I\ phy~iciun, recon•red and is now, firn years after hi~ illne~s. in pcrfo<.'l health. 
48 
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may spreacl the infection to remote portions of the general cadty as yet 
not inraded. The perforatecl or gangrenous appendix, when lifted into the 
wound, should be surrounded by iodoform gauze pads, to guard again•t 
the escape of infective material into the peritoneal cavity; a meclium. 
;izecl silk ligature should be thrown around the organ and tied about 
one fourth of an inch from the crecum, where the wall of the app~n<lix 
is healthy. The appendix should now be clamped a little beyond the 
ligature and divided between the clamp and the ligature with scissors 
and removed. The funnel-shaped encl of the stump should be Cllretted, 
ancl disinfected by rubbing a fragment of a conosive-sublimate tablet 
thoroughly over the exposed internal surface. The excess of mercury 
should be removed by a film of gauze, which renders tbe stump perfectly 
dry, or the portion beyond the ligature may be rendered aseptic by 
direct application of the Paqueliu cautery. The ends of the silk liga
ture are then cut short. 

Many experienced operators pay no further attention to the stump, 
and it is considered safe to let it drop back into the ca1·ity of tbe peri
tonreum. It is, howe1·er. a more scientific procedure when the peritoneal 
surfaces of the cH:cum have not been destroyed by exudation, to inragi
nate the stump by seizing it with a pair of loug-tippecl artery forceps and 
pushing it into the crecum. \\'bile thus iovaginated, the contiguous 
peritoneal surfaces of the cmcum are united by Lembert sutures and 
the forreps remo1·ecl . The reticule string suture of Dr. Dan-barn is also 
a rapid ancl successfol method of invaginatiog the stump. A short dis
tance from the appendix, a needle armed with a silk thread is carried in 
aucl out of the wall (without penetrating the lumen) of the crecum, de
scribing a circle abuut the stump and coming out near the point of en
trance. By drawing on the ends and tying, and at the same time 
removing the forceps, the inYaginatioo is effected. 

The question of complete closure of the abdominal incision is ex
tremely important. In cases that are operated on early, where a clean 
dissection and remoral can be macle, ancl where the operator is sure 
that no focus of sepsis remains, it is advisable to thoroughly dry with 
sterile gauze or perfectly aseptic sponges the region of the crecum, the 
mesentery and the intestinal loops contiguous. and to extend this pro· 
ceRs of dryiog deep clown into the pelds, behind the rectum and on 
either side of the blaclder, until no moisture remains. 

\\'hen the McBurney incision has been employed, the peritoneal 
wound, usually an inch or an inch and a half in length and running 
transrnrsely, is chsed by continuous catgut sntnre, and after this the 
separatell muscular libers are stitched to each other "1th catgut, as be· 
fore directed. \Vhen there is clanger of septic infection, it is better to 
pack the wound ratlwr than to close it. \\'hen packinl( is resorted to, 
the opening into the abclomin~l caYity is usually enlarl(ecl, and it may he 
necessary to divide some few of the muscular fibers, leavinl( the wound 
about two inches in length. If six or seven layers of clean, iocloformized 
gauze, fonr or ti1·e in~hes wide anrl six or se,·en inches long, he laid one 
upon another, a sterile mat of proper thickness is secured. In walling 
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off the infected appendix, one of these mats is carried well below and to 
the inner side of the cmcum and the stump of the diseased organ, and 
pushed down with the fingers until it is snugly applied; the other end 
is brought out through the abdominal wound and is turned 01·er on the 
skin of the abdomen. Another mat of the same size is inserted upon 
the opposite side of the cmcum, while a third is placed under the end of 
the c;ccum and comes out at the inferior extremity of the wound. A 
fourth fills the upper end and simply rests on the anterior surface of the 
gut. By this method the septic focus, the stnmp of the appendix, is 
entirely walled off from the general peritoneal cavity, and loose iodo
lormized ga uze is laid in until the wound is filled up to a level with the 
abdomen. In [mm twenty-four to forty-eight hours perfect adhesions 
will have fo1-med between the organs which come in contact "ith the 
wall of iodoformized gauze. The packing can then be removed. and 
there will be no danger of general infection sl1ould rupture of !he crocum 
or appendix take place. The great objection to this method is the 
danger of rnntral hernia, which may eusu<>. It is important at the time 
o[ operation, when the packing is begun, to insert silkworm-gut sutures 
at proper distance in the edges of the wound, including the skin, mnscles, 
and peritonwum, and lea,·e them untiecl until the packing is removed; 
then a drairntge tube or a wick of gauze should be carried down to the 
region of the appendix, brought out at one angle of the wound. and the 
sutures tightened. Tbe patient should be required to rest in the recum
hent position and not to submit the wound to unnecess~u·y st1·a in for six 
weeks, and after that time a belt or banrlage shou ld be wom for two or 
lhrre months. 

In a certain proportion of cases when the abdominal peritonmum is 
inrised. it will be Heen that the gen<>ral pel'itoneal cavity contains pus or 
septic material. Under Ruch conditions, it is imperative to make a 
thorough toilrt of the peritoneal cadty. "'ht>n there is pus on ly in the 
pelvic portion it is not wise to flush the abdomen with hot 'alt solution, 
as is sometimes advised. It is better practice to enlarge the incision, ex
pose the intestines that occupy this portion of the abdomen, and dry 
them thoroughly with hot sterile gauze, taking spedal pains to see that 
the peh·is is thoroughly mopped out. 

It wonlrl be advisable, under certain conditions, to drain through the 
Yagina in women, opening into Douglas's cul.de.sac and packing with a 
loose wick of iodoform ized gauze, which can be drawn through the 
,·agina. 

This method of rlry cleansing is especia ll y achisable when that form 
of pus exists which is milky in eolor and free from feculent odor. Such 
pus is not violl'ntly septic-. \\'hen the abdomen is generally distended 
and flooded with bad-smellin,<( and septic pus, then general il'l'igation with 
hot sal ine so lution is advisable. 'rhese cases are almost ahrnys hopeless, 
h11r this waetice should be carefully carried out, rernoi-ing the excess of 
fluitl anrl d1·ying out as thoroughly as possible. "'icks of io<loformizecl 
11a11ze Hho11ld be iirnerted into the deeper cavities to secure as much cap
illary drainage as possible. 
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General Considerations.-'£he operative treatment of appendicitis 
marks an epoch in surgery, and while many have done much to popu
larize the operation, to Dr. Simon Baruch, formerly of South Carolina 
bL1t now of New York city, to the late Prof. Henry B. Sands, and to Dr'. 
Charles McBurney, of New York city, the chief credit is clue for enfor
ing recognition of this procedure. 

Experience has demonstrated that a certain proportion of cases of ap
pendicitis, variously estimated at from fifteen to forty per cent, in which 
there is more or less well-marked peritonitis and exudation, undergo 
spontaneous resolution, the patient being fully restored to health and 
living indefinitely without a recurrence of the disease. The vast major
ity of this group are those cases in which pain is slight, pulse and tem
perature withont marked exacerbation, with local muscular rigidity ab
sent or only slightly noticeable. Operative interference in this mild form 
is not indicated. Absolute rest in bed in the dorsal decubitus and 
light or fluid. diet are features of sL1ccessful management. In addition, 
cleansing out the rectum and descending colon by careful irrigation, the 
administration of calomel triturates, half a grain to a grain once or twice 
a day, in order to empty the small intestine and the crocum and colon 
without producing violent peristalsis, add to the patient's safety. 

The surgeon should be in touch, howe,-er, with every suspected case 
of appendicitis, and when, at any time, symptoms of a sudden increase 
of septic invasion appear, operation should be advised. It is safer to err 
on the side of exploration than to procrastinate until the ritality of the 
patient is seriously weakened by septic absorption. In no department 
of surgery is thorough and careful techniqne more essential to the safety 
of the patient than in this operation. 



CHAPTER XXIY. 

THE LIYER.--GALL BLAODJm. -SPLEEN.-PANCREAS.-WOUNDS OF Tl!E 

ABDOMEN AND YISCER.A. 

Neopla.ims.-New growths of the liver are not of very common occur
rence, ancl when they do exist they scarcely come within the domain of 
surgery. Primary cancer is exceedingly rare. l\Ietastati c carcinoma is, 
howerer, not infrequent when this disease is present in the alimentary 
canal or mesentery. Cancer of the liver, as a rul e, develops slowly, and 
has a history of progressive emaciation with the peculiar cachexia which 
belongs to this disease. It occurs usually after the fortieth year of life, 
and when the tumor develops sufficiently to project below the free border 
of the ribs is nodular to the touch. It may or may not be accompanied 
by ascites. The occurrence of dropsy in the abdomen will indicate that 
the carcinoma is situated near the transverse fissure of the liver and is caus
ing pressure upon the portal vein at or near its point of entrance into this 
organ. Disseminated metastases rarely produce ascites, since they con
sist of small nodules, widely scattered over the organ. Operative interfer
ence is not called for in carcinoma of the liver unless it be the removal of 
fluid from the peritoneal cavity. 

Tapping tlie Abdo1ninal Cavity in Ascites .- The patient shonld sit 
upright, usually on the edge of the bed or in an armchair. The blad
der should be entirely emptied before the operation. The integument 
should be thoroughly cleansed in the middle line about halfway be
tween the umbilicus and the symphysis pubis. T1'"0 or three minims of 
a fonr-per-cent solution of cocaine should be injected in order to anres-
thetize the skin, which should then be punrtured with a sharp scalpel ; 
a good-sized trocar and caunla should then be introduced by slow semi
rotation ancl gradual pressure, which will be relieved as soon as the ab
dominal peritonmum is punctured, and will indicate to the operator that 
the cavity is entered. 'rhe trocar is then withdrawn, leaving the 9anula 
iu position through which the fluid will escape. Should the patient at 
any time show signs of syncope, the chair should be tilted back or the 
patient laid upon the bed, care being taken to keep the finger over the 
end or the cannla in order to pre1•ent the entrance of air when the patient 
lies do1vn. .\ s soon as the stream begins to break up into drops, show
in~ that the fluid aborn the level of the perforation bas escaped, the 
canula should be removed. At times a loop of intestine or piece of omen
tum will tloat against the internal opening of the canula and arrest the 
current; bnt this sudden arrest will not be mistaken for the gradual cessa-
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tion of the flow. At times it may be adrnntageous to apply a broa<l 
binder o,·er the abdomen, making an incision in this to expose the point 
of puncture, and have it held behind by au assistant who makes strong 
traction in order to more thoroughly empty the abdominal ca,-ity. In 
one case of tumor of the liver, for the relief of which five gallons of fluid 
were withdrawn each week for se,·eu weeks, an exploratory incision was 
made OYer the mass which projected from ancl was continuous with the 
left lobe of the liver and extended down as far as the umbilicus. It was 
dense, hard, and very vascular. No attempt at removal was made; the 

~~1:n~o~.,~::t~;~'l~~esc!r~·,:~h ai~~Z!~:~1~i~:~w~:~z;;1;'·~:.~~1o~·t~~~e~~~ !~~~.~~:;~1 
wall. The wound was treated by the open method, and local infection 
with uppnration ensued. The tumor diminished in size and, as a result 
of the adhesions of the mass to the abdominal wall, the pressure upon 
the portal veins was relieved and the aseites did not return. Four years 
have elapsed since the operation, and the patient is iu a fair condition of 
health, weighing one hundred and sixty pounds and attendinir regularly 
to active business. The tumor is about one half the former size. 

IIydatid Cysts. -Cystic tumors caused by the presence of the echi
nococcus hominis, the larva of the trenia. echinococcus or tapeworm, 
occur in the lhermore frequently than in all other portions of the bouy. 
They vary in size, may be multiple or single, and may be lodged in any 
portion of the organ. The capsule or pel"iphery of the cyst is firm awl 
dense, and may undet·go calcification. Developing in the liver, hydatid 
cysts may perforate the diaphragm, rupture, and pour their contents into 
the pleura or lung; or they may extencl into the abdominal cavity as far 
down as the pelvis. In rare instances they open into the stomach, vena 
cava, duodenum, or colon. 

The diagnosis of hydaticls of the !h·er may be made from abscess by 
recognizing an elastic fluctuating tumor, which is free from tenderness or 
any of the symptoms of intlammatiou or septicromia which are always 
present in abscess; from cancer of the !h·er by its fluctuation, cancer 
being solid, hard, and nodnlated. The cachexia of cancer does not occur 
in hydatids. 

In distention of the gall bladder jaundice is apt to exist, while it is 
an exceptional complication of hydatid cysts. Aspiration with a deli· 
cate needle will be necessary to posith·e diagnosis. Ilydatid cysts con
tain a wate1·y liquid, nearly dear or of a light straw-color. In some in
stances fragments of the hooklets and other contents of the cysts may be 
discovered. 

Treatment.-The contents shoukl be d..awn ofl' with the aspirator ancl 
the operation repeatecl if necessary. A single evacuation not infrequent· 
ly effects a cure. 

The needle should be introduced into the most snperfirial portion of 
the tumor. As the cyst is being emptied, the abdominal wall immediate· 
ly around the needle should be pressecl toward the tumor, and, when the 
operntion is finished, this should be continued by a compress of sublimate 
gauze, held snugly in place by a bandage. The object of this is to pre· 
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rent infiltration of the fluid into the peritoneal Ca\·ity. In performing 
this operation an anmsthetic shoulcl not be administereJ, on account of 
the danger of mpture of the cyst from•vomiting. Cocaine may be em
ployed locally. Complete rest in the recumbent posture should be en
force<l for at least a week after the aspiration. If at any time suppura
tion is precipitated, direct incision and free drainage are imperative. If 
repeated aspirations fail to effect a cure, adhesions being formed as a re
sult of the frequent introduction of the needle, an incision may be made, 
or the opemtion of Verneuil performed. This consists in the introduction 
of a large trocar and canula, evacuating the contents, nnd inserting for 
prolonged drainage a large rubber tube through the camtlrt, which is tbeu 
withdmwn, leU\· ing the tube in position. 

Hepatic Abscess.-A cil·cumscribed collection of pus within the 
substance of the liver is compara,tively rare. It occurs more frequently 
in the tropic or semi-tropic climates than in colder i-egions. Tbe fre
quency of colitis and enteritis in the southem zones will account for the 
greater number of cases of abscess of the liver, the infected particles 
being absorbed by the vessels of the po1·tal system and carried into tbis 
organ. There may be one large abscess or a number of smaller ones 
scattered throughottt the organ. They may be deep or superficial, and 
no part of the liver substance is exempt. Tbe most frequent situation 
is in the deepe1· portions of the right lobe. 

Contusions or lctcerations do not lead to the formation of abscess 
unless pyogenic infection occurs. 

Penetrating wounds and the lodgment of foreign bodies are among 
the traumatic causes of suppllmtive inflammation of the liver. 

Ingested substances, snch as bones, needles, etc., ha,ve been known 
to pass from the alimentary canal and make their way into the liver sub
stance, producing suppuration and abscess. Abscess of the liver may 
also occur during the course of acnte hepatitis, where neither injury nor 
metastasis has occurrecl. · 

Symptoms and I>iagnosis.-The early recognition of hepatic abscess 
is exceedingly difficult, especially when thP pus is located in the deeper 
portions. Pain is not a prominent symptom, unless there exists a, peri
hepatitis, in which case it is exaggerated . There is a sense of heaviness 
or fullness about the liver, exacerbations of temperature occur, with gen
eral impairment of health. Jaundice is not present unless the bile duct 
is compressecl hy the tumor. Cancer of the liver develops slowly, has a 
history of progressive emaciation, occurs usually after forty years of 
age, and is nodular to the feel. 

Plenml empyema, or subphrenic abscess, may be mis taken for ab
scess of tbe liver, especiall y when the accumubtion is considemble ancl 
the lirer is displaced downward. It may be recognized by th e interfer
ence with the expanRion of the lung of the affected sicle, and by the 
change in the pe rcussion sounds with the eliange in position of the 
thomx, in which the flnitl of empyema is clisplaced. 8ubphrenie abscess 
of the right side may also be mistaken for true hepatic abscess, and is 
sometimes difficult to differentiate from localized empyema of the lower 
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portion of the pleura. Iu free empyema, change of posture will, of 
course, change the percussion notes. The diagnosis of subdiaphragmatic 
abscess is gi"en on another page. 

Overdistenrled gall bladder may be mistaken for abscess; hut this 
<'ITOr may be eliminated by bearing in mind its location in front and low 
down, where abscess is exceedingly rare, and also by observing that a 
distended gall bladder is appreciably mornble independPntly of the Jh·er. 

Hyclatid cyst of the liver is not paiufu l, and is not accompanied with 
exacerbations of temperature, with the exception of the Yery rare occnr
rence of inflammation of the ryst. when a differentiation is practically 
impossible without aspiration and the examination of the fluid. 

\\'hen the accumulation of pns is considerable, the tumefaction may 
be recognized by palpation and the diagnosis made positive by the ex
ploring neeule. 

The prognosis is unfarnrahle. Left alone, a fatal terrnination occurs 
in almost all cases-by rupture into the peritonreum in about thirty per 
cent, into the Jung in twenty-fh-e per cent, while in a smaller proportion 
of cases the abscess opens through the integument. 

Treatment.--Evacnation is the onh- rational treatment. In the choice 
of methods the character of the absc~ss will determine the employment 
of the aspirator or drainage by inci~ion. 

Aspiration is advisable when the abscess is deeply located, and 
especially when firm inflammatory adhesions have not been formed be
tween the wall of the abscess and the abdominal or thoracic parietes. In 
performing this operation the following plan should be adopted: 

'l'he most superficial point of the abscess should be located by careful 
exploration with the smallest aspirator needle, and the thickness of the 
intervening tissue measured. In using the evacnator it is necessary to 
have a good-sized needle to prevent solid particles or shretls of tissue 
from the abscess wall from occlncling it; but it is always safer, if firm 
adhesions have not occurred, to employ the smaller points, since, after 
the needle is withdrawn, pus is not so apt to escape and find its way into 
the pleural or peritoneal ca,·ities. 

The aspirator needle should be introduced in the same opening and to 
the same depth as the exploring needle, and the pus slowly ";thdrawn. 
It is considered a safer plan uot to completely empty the cadty at the 
first operation. The procedure should be repeated on the second or third 
day. A piece of iodoformizecl ganze should be laid OYer the puncture 
ancl held in position by a roller. \\"hen, after repeated use of the aspi
rator, a cure is not effectecl, and when the tisst1es between the most super
ficial portion of the abscess and the integument have become so soliclifiecl 
by adhesions that infiltration of pns can not occur, the abscess should 
be opened by direct incision, its contents allowed to escape, the sac thor
oughly irrigated with sterile warm "·ater, and a drainage tnbe inserted. 
If, after cutting clown to the wall of the abscess, it is discornrecl that 
adhesions have not occurred, the sac should not be opened. The wound 
should be packed with gauze, and. in four or five clays, after adhesions 
ha\'e been established, it may be incised. 
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Subplirenic Abscess.-As a result more frequently of gastric ulcer 
situated in the poste1for and pyloric ends of the stomach, pyogenic infec
tion ancl pus accumulation take place between the diaphragm and the 
liver (or spleen). 

In rare instances, rraumatisms, in which the liver or spleen has been 
tom loose from its attachment to the diaphragm, have caused this form 
of abscess. True hepatic or splenic abscess, located in the upper or 
diaphragmatic surfaces of these organs, may also produce snbphrenic 
ab~cess. 

'l'he diagnosis of subphrenic abscess is at times exceedingly difficult. 
I have met with only three cases, which presented the usual gross symp. 
toms of septic infection, with pain, which in two cases was referred to 
the region of the liver, in the thi1·d case to both liver and spleen. In this 
last case the abscess bad burrowed from the spleen to the upper snrface 
of the lh·er. In the other two cases the pus accumulation was located 
over the liver. In addition to the symptoms of blood poisoning and the 
loca l symptoms of pain there was increased dullness on percussion, and 
in one case a markecl displacement of the liver downward, and even after 
the reparative process this organ remained two and a half inches lower 
than its normal position. Iu onf' of my cases it was difficult to determine 
whether the auscess was caused by a traumatism or by a gastric ulcer, 
since the abscess de\'eloped after quite a severe injury, a lthough this 
pa1ient hacl snfTered from the symptoms of gastric nicer for a year or 
l\\"O previous to the formation of the auscess. In the second case, that of 
a lad of sixteen years, the abscess followed a violent fall in which there 
were evidenres of injury of the kidney (bloody urine). The kidney was 
explored by a colleague, but no lesion was found. Several weeks elapsed 
before I saw the patient. Dullness over the Ji1·er attracted attention to 
that part. ancl a diagnosis of subphren ic abscess of the right side was 
made. The diagnosis was confirmed by the introduction of a delicate 
aspirating needle after the patient had been anmsthetized. The follow
ing operation was performed, and is the only operation which should be 
entertainerl when adhesions have not occurred between the upper sur
face of the liver and the abdominal wall: 

lia\'ing located the pus by aspiration with a delicate needle, which 
shou ld he left in position, it is advisable lo draw off a certain amount of 
the fluid for the reason that the instrnment of necessity passes through 
the costal and diaphragmatic pleura before entering the abscess, and 
withdrawal of the needle would infect the pleural cavity. An incision 
is made over a rib, about the eighth or ninth, and about three inches of 
the hone excised . The neeclle being still in position, the pleura is incised 
for about oue inch and a lrnlf. The cliaphragm is now caught with mouse
tnoth forceps, brought up into the thoracic incision, and, by the repeated 
insertion of a continuous silk suture, the d iaphragm is stitched in but
tonhole fa hion to the costa l pleura. This procedure entirely shuts off 
the pleural cavity from the clanger of infection. An incision is next 
made through the diaphragm along the needle, antl dressing forceps are 
rarried into the abscess and the opening enlarged. Irrigation through 



690 A TEXT-BOOK OX STJRGJmY. 

the rubber clraiuage tube with sterile warm warer, repeatetl e1·ery day or 
two as indicated, is the proper after-treatme11t. 

In operation for subphrenic abscess ornr th0 spleen thP same methorl 
of procedure should be followed as just desnibetl. ""hen adhesions 
have formed, the pns may safely be discharged by direct incision near 
the margins of the ribs. 

DI:-'PLACE)fE.N"TH OF THE LIYER. 

The liver is at times partly or completely displaced from its normal 
location as a result of accident, by a direct blow, or foll upon the feet 
from a height, but more often from tight lacing in women. In the single 
instance which I have met with in a woman thirty-eight years of age, 
who had an exceedingly small waist, there was a large movable tumot· 
reaching clown to the spine of the ilium on the l'ight side. l:pou opening 
the peritoneal cadty, it was discovered to be the whole right lobe of 1he 
liver with the gall bladder attached. lt was considerably changed in 
shape and was only connectecl with the left lobe which was in the norn<al 
position, by an isthmns two inches in width and une quarter of an inch in 
thickness. It was lifted into place and anchored there in the following 
manner: 

Silkworm-gut sutures were armed with ::t long needle at each end. 
One neeclle was passed entirely through the substance of the Jh-er and 
then ont through the abdominal wall at a point about the end of the 
twelfth rib. The second needle was carried through the li1·er about 
one inch from the route which the first one had traYeled and on through 
the abdominal wall, coming out :ibout half an inch from the point of exit 
of the first needle. This staple stitch was repeated about two inches 
below in the substance of the organ, and is practically identical with the 
method o( anchoring the kidney employed by Dr. R. HaiTey Reed, of 
Columbus, Ohio. 

The ends of the silkworm-gut sutures were tied 01·er little pencils of 
iocloform gauze. I then closed the peritoneal wound immediately orer 
the upper convex surface of the Ji\·er, and with catgut sutures qnilted an 
area representing about four square inches or I he lh·er snbstance by pass· 
ing sutures directly through the superjacent tissue,, carrying the needle 
"·ell into the substance of the li1·er. These were tied, and in this way the 
peritonmum was quilted to the liver in order to secure adhesions. "'irh 
a dew to producing further adhesions, the wound was packecl with ster· 
ile gauze and Je[t to close by granulation. The patient was placed in bed 
in the recumbent position, and a large wad of cotton placed over the ah· 
dominal wall so as to retain the liver in position nntil adhesions occurred. 
The long staple sutures were removed on the tenth day, and the woman 
recovered with the organ in position and greatly impro1·pc] in health aml 
geneml comfort. Six mouths after convalescence ohe is able to attend to 
1..ter duties as housemaid and seems to be entirely well. 
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GALL BLADD1m. 

Clwler?1slotom?J may be indicated in ohstrnrtion of the cystic or com
mon duct from any ranse, or the accumulation of gallstones in this organ, 
and at times to Recure drainage in infectious inflammation (empyema) of 
the ~all bladder. The nature of the lesion to be dealt with may be detE:r
mined by a careful study of the symptoms. \\'hen jaundice is marked 
ancl occurs with 01· immediately after a sharp exacerbation of pain referred 
to the region of Lhe gall duct, there is rPason to believe that this duct has 
been obstructed by a concretion \Yhich has passed into the common duct 
where it has lodged. \\'hile pain is a frequent symptom of stone in the 
gall bladder and is well marked when the small concretions get into the 
cystic duct, yet bile absorption (jaundice) is not present 11nless either the 
common duct is involved, or the hepatic obstrncted above the junction 
with the cystic duct. A stone passing into the cystic duct and working 
its way to the neighborhood of the junction of the cystic with the hepatic 
duct may produce compression and closure of the hepatic duct and cause 
icterus. It must not be forgotten that jaundice frequently occurs with
out the lodgment of gallstones, as in duodenitis and occasionally from 
the presence of neoplasms, etc., and that acute colic may result from the 
decomposition of ingested matter and generation of gases which occur in 
the absence of the bile, and may thus simulate the acute pain clue to the 
lodgment of gallstones. \Yhen the concretions are numerous and lodged 
within the gall bladder, they may remain for years withont attracting 
the attention of the patient. They are, howe..-er, apt to induce by their 
presence inflammatory changes in the lining membrane of the gall blad
der, subjecting it to infection when conditions are favorable to the de
velopment of pyogenic organisms in this location. In this manner the 
gall bladder may be practically converted into an abscess wall, this con
dition giving rise to the well-known symptoms of pus accumulation and 
general sepsis. 

The presence of hydatids of the liver may produce tumefaction and 
certain obstrnctive symptoms simulating enlargement of the gall bladder 
but the absence of pain and jaundice or septic infection would scarcely 
permit the carefnl observer to be deceived. 

Operative interference is very frequently demanded in the ..-aifous 
ronditions which ha,-e just been described, ancl the great adrnnce in the 
surgery of the gall bladder may be justly claimed for our own country. 
Cholecystotomy was first done hy two pioneer surgeons, Dr. Bobbs, of 
Indiana, and Dr. J. J\fariou Sims, the priority belonging to the first
named smgeon, although Dr. Sims operated shortly afterward and with
out knowledge of the operation of his colleague. It was uniloubtedly 
due to the publiration of his case and the indorsement of the operation 
by this eminent man that rholecystotomy was brought to the attention 
of the profeRsion at la1·ge. 

An incision into the p:all bladder for the purpose of drainage or 
for the removal of concretions is not, in general, a clangerons procedure. 
The method I have followed in the majority of instances has been to 
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make an incision through the abdominal wall over the well-known loca
tion of the gall bladder, preferring the transverse to the perpendicular in
cision, unless au exploratory incision only is required, in which case the 
latter is preferable. The gall bladder is brought up to the edge of the 
wound and sutured to tbe peritoneal surface around the margin of the 
incision. The gall bladder can be at once opened if necessary, or this can 
be delayed for twenty-four or forty-eight hours in order to permit the 
formation of adhesions, thus rendering it more safe. IV hen the incision 
is not made immediately, two silk sutures sbould be inserted in the wall 
of tbe bladder at either encl of the proposed incision. These sutures 
shoukl be left long and serve as guides, when the operator is ready to 
make the incision, after which they should be removed. Through the 
wound a soft-rnbber tube is inserted and irrigation practiced with sterile 
warm water, the tube being allowed to remain until the symptoms justify 
closure of the won nd. 

For the remo,·al of gallstones lodged deep in the gall bladder and in 
the cystic duct I have operated successfully as follows: As soon as the 

F10. G'r2.-Bull"n n:; ht!lt! "hen prc,.,..cJ wgcthcr when performing eho\ccysto-cntcrostomy. 

opening in the gall bladder was made, a soft-rubber tube was attached 
to the nozzle of a glass syringe holding four or five ounces. The point 
of the tube was then carried as far down into t!JP gall bladder and duct 
as it would pass. By forcing in the contents of the syringe and distend· 
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ing this organ ancl then reversing the action of the piston, the concre
tions were removed. Through a larger abdominal incision, with steril
ized gauze mats inserted in such a way as to protect the abdominal cavity 
from the contents of the organ, the gall bladder may be incised, calculi 
removed, and the organ immediately 
closecl hy Lembert's sutures. In one 
instance by this method I removecl 
successfully Jifty-ninP concretions, one 
of these fully an inch in diameter, 
closing the abdominal wound at once. 
As a rule, however, I consider the 
fqrmer procedure as the safer. "'hen 
the symptoms point to occlusion of 
the hepatic or common duct these 
should be exposed for careful inspec
tion. An assistant should hold the 
lirnr out of the way, using only the 
fingers for retraction. The concre-
tions may be recognized by the touch. r... "'-
If soft in composition, they may at 
times be dislodged by compression between the thumb and finger and 
carried into the duodenum. 

\\'hen the concretion is firm and immornble the duct should be in
cised immediately over the stone, which is then removecl and the opening 
closed by fine silk sutures. In one of my cases, which ended fatally 
after an exploratory operation, the hepatic duct from the transverse 
fissure down to the location of the rystic duct was closed with concre
tions which could not pass beyond this point. 

l\'ithin recent years the operation of opening into the common gall 
duct for obstruction clue to calculus bas been considered extra-bazardous 
and cliflicnlt, and surgeons ha,-e sup:gested <Nussbaum, 1880) making a fis
tulons opening between the gall bladder and the small intestine neai· the 
junction of the dnodennm and the jejunum. The tirst operation was 
done by Monastyrski in 1887, but was nnsnrcessfnl. Dr. Jacob Michaux, 
of Richmond, Ya., one of the first to perform this operation in the 
Cnited States, suggested the operation of cbolecysto.enterostomy. The 
operation bas been greatly perfected by D1·. J. B. Murphy, of Chicago, 
by the use of the bntrou which bears his name. It is probable that in 
this procedure the l\Iurphy button will be found more satisfactory than 
in any other, ancl, in my opinion, it should be give11 the preference in 
this opemtion. The operation is thus descril>ed by Dr. Jiforphy: A per
lJeuclicular incision is macle three inches long and three inches from the 
right of the median line o,·er the gall bladder. The duoclennm and gall 
bladder at"e drawn into the wound, and an incision macle in the dnode· 
num large enough to admit one half of the button (Fig. 672). The 
method of inserting the suture to tie around the button is shown in the 
accompanying cuts, Figs. 673 and 674. The thread should be inserted 
befot"e the bowel is opened, and e>ery precaution should be taken to pre-
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Yent the escape of any bowel contents into the peritoneal cavity. The 
same form of snture is then inserted into the gall bladder at a point 
which, after trial, will permit the two surfaces to come snngly together. 
Any gallstones that are presen t may be removed before the button is 
inserted. The other half of the button is then placed in the gall blad
der, the sutnre tied, as in the intestine, and the approximation made. 
The bile passes through the opening in the button into the dnodenum, 
and usually the symptoms of jaundice disappear. After adhesion be
tween the approximated bowel takes place, the button drops either into 
the intestinal tube or into the gall bladder. \ \Then it drops into the ali
men tary canal it is discharged with the freces, but if it drops into the gall 
bladder it will cause discomfort, and rnay ultimately reqnil'e removal. 
If this operation is not done, the only other method is to make the anas
tomosis between che bladder and a loop of small intestine by incision 
and silk sutmes. 

THE SPLEEX. 

Pyogenic infection (abscess) of the spleen is one of the more impor
tant surgical lesions of this organ. It is foI"tunately rare. It may result 
by metastasis, infectious particles beinf( lodged in this as in other organs, 
producing usually infarctions and multiple abscesses. 

The symptoms of abscess of the spleen are those of general septic 
infection by pyogenic organisms. Pain is not a prominent feature unless 
the abscess is supel'ficial and involves the capsule. Abscess may form 
between the diaphrngm and the spleen (subphrenic) and involve the 
spleen, or, vice versa, infection may begin in this organ and break through 
the capsule and form subphrenic abscess. The symptoms ai-e in the 
main obscure, and it may be necessary to explore by incision in order to 
determine accurately the diagnosis. The treatment does not cliffer from 
that given for he pa tic abscess. 

Displacement of this organ may occur owing to the enlargement which 
sometimes occurs in chronic malaria or in lencremia . 

Cysts.-The diagnosis and treatment of cysts of the spleen do not 
differ in any essential features from similar lesions in the lirer. 

Hernia of this organ may occur through a wound in the abdomen 
or thr011gh an opening resulting from extensive sloughing. If the hernia 
is recent, and the prolapsed portion is not strangulated, it should be 
thoroughly cleansecl in 1-to-5,000 st1hlimate solution and returned into its 
normal position. The strnctnre of the spleen is so delicate that it breaks 
clown readily if undue force is employed . lf the organ is lacerated, it 
will be advisable lo throw an elastic Jig-atnre around it at the level of the 
skin. apply an antiseptic dressing. and allow the mass to be remo1·ed by 
sloughing or by the scissors as soon as adhesions have occuned at the 
opening. \\'hen strangulation has taken place, the ligatme will not \Je 
required. 

Complete splenectomy may be demanded in displacement of this 
organ, followed by interference with the functions of other viscera, or for 
the relief of pain caused by the spleen in an abnormal position. It has 
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been performed in several instances on account of the enlargement of 
rhis organ in leucoC'ytluemia, but with0t1t the success which would en
eourage a repetition of the operation. 

In the extirpation of a wandering spleen, the incision should be by 
preference in the linea alba, when the tumor is near enough to be reached 
through an opening here. All adhesions should be ilividerl between 
double catgut ligatures. The splenic 1·essels should be tied with a double 
ligattll'e of strong silk, and divided between the knots. 

Pancreas.-Cystic tumors of large size are occasionally met with in 
this organ, and have been snccessfnlly removed by incision in the median 
line, the 011eration being practically the same as in ovariotomy. 

For the cure of 1•e11tral hernia the following method has given, in my 
experience, the best resu lts: The incision and dissection should thorough
ly expose the line of separation in the muscular tissues and the fascia or 
aponeuroses of these muscles and their peritoneal lining. The torn edges 
of the fascia and muscles shonlcl be freshened before the sutures are ap
plied. It is sometimes necessary to dissect an ornl piece of iutegnment 
from the region to be approximated on account of the excess of skin 
which may be present and which will folcl or wrinkle up ll'hen the su
tures are tied. An essential feature is that the sutures, which are pref
erably of silkworm gut or strong, perfectly aseptic silk, should be passed 
through the integument, and each layer of muscle and fascia and emerge 
on the peritoneal lining of the abdominal wall about one folll'th of an inch 
from the freshene(l edge. These sutures should be not farther tban one 
fourth of an inch apart. It will be seen when they are tied that the 
peritoneal margins will fold together for immediate adhesion and the 
muscles and fascire are closrly appro:>dmated. An exceedingly important 
point in the treatment is that the parts united should be subjected to no 
strain; nor shoulcl the patient resume the erect posture until six weeks 
ham elapsed from the time of operation. 1 usually remove tbe sutures 
about the tenth day. A supporting bandage or strong, closPly applied 
arlbesive strips aronncl the body should be used as a precautionary meas
lll'e. The dorsal clecubitus for six weeks after the operation is fully as 
important as the approximation of the tissues by suture. 

"~OFXDS OF THE ABDO)!EX. 

lnjnl'ies of tlw abdomen are divided into penetrating and rwn-pene
lroling, and both of these val'ieties are again clidRible into those which 
involve the l'iscera ancl those in "·hich the organs escape . 

. No11-pendratint1 TJTounds of tile Abdominal Walls .- r'ontusions 
may involve the integument, produce extravasation in the snbcntaneous 
ri,sues, rupture o[ the muscles, or c1isplacement or rupture of a viscus 
and death without any external el'iclence of injul'y. 

Simple contused wonncls of this re!!ion demand no especial considera
tion. If abseess occurs, the same rule of treatment which applies to 
abscess elsell'he1·e is applicable here. Rupture of one or more of the 
muscles may occur as the result of a blow on :. muscl e in tension, or by 
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muscular action alone. The rectns abdominalis is most frequently torn. 
Ilernia is apt to follow tills injury unless immediate union is secured by 
freshening the rnptured surfaces and uniting them by suture. Perfect 
rest and well-adjusted pressure are of great importance to insure success. 
A truss or supporter should be worn should hernia ensue. 

Displacement or rupture of an organ (as the kidney, spleen, etr.) 
may be caused by direct violence or by a severe fall. The diagnosis will, 
in the first lesion, depend upon the absence of the organ from its normal 
place and the recognition of the tumor in the new position. Laceration 
is followed by hromorrhage, at times profuse, which is evident from great 
pallor and a rapid and weak pulse. If the intestine is involved, the 
escape of gas or faeces is followed usually by profound shock, tympa
nites, and peritonitis. Emphysematous crackling may be recognized on 
palpation. 

The first indication in treatment of a displaced visrns is to place the 
patient in such a posture that gradty will aid in the restoration of the 
organ to its normal position. A compress and bandage may be useful 
in some instances. In rupture of a solid organ profound quiet should 
be maintained. "'hen hromorrhal!'e is alarming, deligation of the ex
tremities is advisable. If the symptoms of rupture of the alimentary 
canal are present, the abdomen should be opened in the median line, the 
rupture closed, or an artificial anus established, anil the peritoneal cavity 
carefully cleansed. 

Non-penetrating incised, punctured, or sliot wounds of this region do 
not demand especial consideration. TLe former sbonld be closed, while 
it is usually safer to treat the punctured and shot wounds by placing a 
sublimate compress over the opening. 

Penetrating Wounds .-"'ounds of the abdomen which penetrate 
without wounding any internal organ should be closed in the same man
ner as directed for the closure of surgical wounds through the belly. If 
an internal organ is involved the abdomen should be opened, the charac
ter of the lesion ascertained, and proper snrgical treatment instituted. 
Among the symptoms which aid in arriving at a diagnosis are the follow· 
ing: If the injury is followed by the vomiting of blood it is fair to con
clude that the stomach or duodenum is in\'olved; if blood is passed by 
the rectum, that the wound is farther along the bowel ; or, if hmmaturia 
exists, that the kidney, ureter, or bladder is injnrecl. If the odor of 
intestinal gas or frores b present, the inference is clear that the alimen
tary canal is openPd. Bile, gastric juice, or recently ingested matter seen 
in the wonnd 01· rerognized hy the sense of smell indicates the character 
of the injury ancl the location of the perforation. The rrackling sound 
peculiar to emphysema, elicited by palpation, indieates the presence of 
intestinal gas in the loose tissues, beneath the peritonronm (Dennis). 
Tympanit.ic resonance over the liver, whirh has appeared sucldenly ancl 
which is persistent, is a diagnostic sign of perforation of consi<let~ble 
rnlue. Shock is usually severe, although in some cases it may be shght 
and of short duration. 

In shot wounds the location of the wound of entrance (and exit, if it 
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exi"ts), toge ther with the kn own ilirec tion of t lw missile nnd the force 

with whieh it wa s propell e<l. will be of aicl in <l ete1·mining the chnrae ter 

o[ the lesion within. ,\ bullet p:rnsin f( dfrectl y or obliquely in to the 

ahdo n1 en, at 01· below the le1·el of tlw umhilicns, can scarce ly miss the 

in1 es ti11al tnbe, and will be more apt to mak e a number of holes than a 

Hinµ; le wouncl. .\ bo1·e this point the chances of escape are more fayor

ahle, yet so fortunate a result is t>xceptional. The direction and depth 

or a stab wound may also be determined by the appearance of the wound 

and an examina tion of the instrument with which i t was infli cted. The 

persiste1we of pain in a g h·en point withiu the abdomen is a recognized 

symptom of :.t })enetrating wound. 

)fany of the foregoing symptoms may not be present within the first 

few ho111·s after the receipt of a wonnd which has penetrated the a limen

tary canal , and beyond the external wound and a varying clegree of shock 

there ma y be no symptom of perforation. Temporary contraction of the 

lllll8('U]ar fibers Of the Stomach Or intes tine, Or prolapse of t h ~ mU COUS 

membrnne into the wound, may prernnt, for a tforn, the escape of gns or 

in11esred matter, and the appea ran ce of the more pronounced symptoms 

of perforating wounds of the a Ii men tary ca na I. 
Tbe distention of the alimentary can:il by hyd rogen gas forced into 

the rec tum, as adrised by 8enn , in order to determine, by the escape of 

the gas into the peritoneal cari t.v and out by the superfi cial wound, the 

presence or a pene tratin g- wouncl of th e intes i:ine, is, in my o pinion, not 

advisable. In wounds of small a perture, as is well kn own, escape of 

intestinal gas or other eonten ts may not occur. These would be opened 

by the induction of gas, and extravasation ensue. \\'hen doubt exists, 

abdominal section and d irect explorati on are preferable. 
Trefl l inent. - \\' hen there is a wound in the wall of the abdomen, the 

immedia te indica ti on is to determine whether it opens in to the cav ity. 

In order to do this, the disinfectecl finger, or the ligh t and porcelain

tipperl Nela ton probe, should bP introduced, and, if necessa r)·, the open

ing should be enlargecl. Coca ine an msthesia may be sufficient for thi s 

proced ure. If the "·01md is confined to the abdo minal wall it should be 

treated in the aseptic method aclrisecl fo r ordinm-y wou nds of the soft 

tissues. If it extends through the wa ll, the abdomen should be opened 

and the condition of the vi scera examinecl. As to whether the incision 

shoul d be an enlaqement of the af'ciclental wonnd or made in the 

median line, the location and direction of tht> wo und must determine. 

'l'he section should be. preferabl.v, through the Jin ea a lba . If the lesion 

is not mo1·e than six inches from this line. and if the d irection of the 

wound is bnckwarcl 01· teDding townnl the ce nt er. th e meclian incision 

<honlcl be chosen. l:nder othe1· conditions the section may be throug h 

the wonn cl of entrance. 
In this proredllre the de tail s of the nntiseptie method shou ld be car

ried out, as direrted in operation for the reli ef of in test inal obstrnction. 

\\'hen the peritonea l Ctl\'i ty is opened, if it contain clot tecl blood "·hich 

iN known not to have enterecl from the wou nd of ope1·at ion, or ingested 

matter, or if gas escape throug h the opening, the penetrating character 

•n 
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of the wound is evident. If none of these signs are present thP disin
fected band should be introduced and tb.e internal surface of the \\all 
examined at the supposed point of entrance. In examining the intesri
nal canal it is advisable to begin with the loops of small intestine which 

present at the incision. These should be care
fully drawn out through the opening, and, as 
fast as inspected, surrotmded with towel< 
moistened in warm, sterile water, and sup
ported in the hands of an assistant, who 

I should not allow them to drag heavily upon 
/ the exposed mesen tery. If an opening Le 
\ found in tbe gut it may be at once closed, or 

noted and passed o,·er unt il the entire canal 
and cavity have bPen examined. If a cutting 
or punctnring sharp instrument has intticted 
the wound, its edges will be found sufficiently 
smooth to be sn!llretl. at once, and should be 

FIG. t>7.'>.-)..e111bcrt',q.uture forc\o-.in!r brought together by Lf.mbert's suture (Fig. 
E~~11~~~11~J' the intMinei>. (After 67.1). If the hole has been made by a bullt-t, 

and has rough and torn borders. as in Fig. 6iG, 
its edges should be trimmed smooth, "ith cun·ecl scissors, and then closed. 
"'hen only a narrow strip of tissue separates two openings, they should 
be convened into a single elliptical wound, aud sutured. The proper 
distance of the sutures from each other is shown in Fig. 6i5. \Thile 
these are being inserted the intestine shonlcl be laid upon towels spread 
over the abc1omen near the incision. The escape of fecal matter into the 
cavity of the peritonreum should be prevented by flat sponges or sterile 
mats placed arountl. the margins of the wound. If the wound in the wall 
of the gut is so extensive that, in closing it, the lumen of the tube will 
be seriously constricted, the injured portion shun Id be exsected and re
united preferably by encl LO end 
anastomosis. If the condition of 
the patient will not justify a pro
longetl. operation, Bodine's method 
mav be substituted. After all 
wo~mds are stitched and hremor
rhage is arrested, the c,n-ity of the 
peritonrenm shonlr1 be carefully 
cleansed. This is effPctecl by 
sponges, attached to holdeTs, rar
riec1 juto all parts of the cavity. F1a.1iiti-Pi:.tol-tihotwo1l~1:\~f"m111\ intc,.tin.., 1.\t1(·r 

"rhen feral extravnsation has oc-
cmred it iH better to cleanse the infected areas rarefullv with sponges 
or mops moistened in sterile hot salt solution, or in 1-to-io,ooo mercuric 
chloride, dr~·ing the parts thoroughly with sponges or mops \\Tnni:r out 
of the salt solntion. in order to wash awav nnv excess of mercury which 
mav lrnxe remained. It is never addsahle'to tiood the entire cadty with 
hot sterile water or salt solution when this can be arnicled. unless there 
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has been a i::enel'al, widespread contact of an infections material, such 
as pus in an old pel'fomth'e appencliciti , since in this way infection can 
be carried to parlH that ham not yet been infected. It is better to de
pend on loC'al antisepRiH and, ultimately, a lllikulicz drain from the 
deepest part of the basin, or a glass drainage-tube 01· a loose packing 
n[ iodoformized gauze. " 'hen any genera l Hooding is demanded, the 
same methoil shou ld be employed as gh·en in the treatment of perfora
tive appendicitis. 

The intestines should now be returned and the wound closed. 
No especial treatment can be laitl clown for wounds of the solid ds

rera or of the great vessels. The arrest of hrcmonhage, the removal of 
ext111vas::tted blood, and the establishment of drainage when needed are 
the indications. 

'l'he argument in favor of operative interfe t·ence in penPtrating or sup
posed penetrating wounds of the abdomen may be briefly stated as fol
lows: 

1. '!'he enlargement of a wound sufficiently to demonstrate wbether 
or not it opens into the cadty of the peritorneum is a simple procedure, 
pmctically without clanger. 

2. Abdominal section is not a difficult, nor, nuder ordinary condi
tions, "'hen skillfully aml properly performed. a dangerous operation. 

3. A penetrating \\'OUnd of the abdomen, left without surgical inter
ference, is always attended with great clanger. 

4. If any vessels of size are divided, hmmorrhage is an immediate 
clanger, and peritonitis a serious and probably fatal complication. 

5. Tf th e alimentary canal is openecl, cleath is almost inev itable. The 
few recorded cases of recovery form such an infinitesimal p!'Oportion of 
the whole that th e.1· shou ld carry no weight against interference. 

It may be jnsrl.v claimed rhat to American surgery is clue the great 
achances \\'hich h,H·e been made in the treatment of penetrating wonnds 
of the abdominal cavity. In 1847 Dr. Newell, of New Brunswick, N . • J., 
''made nn ribdominal i

0

nC'ision n.ncl sutured the intestine in a case of gun
shot \\'Ound, clean,ed the cadty, closed the wound, and the patient 
re('O\·erPd.'1 

.\.similar operation was clone by Kinloch, of South Carolina, in 1882, 
an·l hy Kollock, of the same State, iu 1884. who sutured two pistol.shot 
wounds of the colon and one of the small intestine, with a successful 
result. 

'!'he operntion was not brought prominently before the profession 
until tl1e cekbrntecl paper of Dr . . T. Marion Sims was reacl before th e 
Xew York Academy of llfedicine, on October G, 1881. Tl1is paper at
tmrted 11'idespread attention, and may tnily be sa id to be th e starting 
point in the su1·gical inrnsion of the abdominal cadty for penetrating 
wound8. 

In 1884 Dr. Bacon Saunders, then of Bonham, Tex°", opened the peri
toneal r:wity after a stab wound with symptoms of hn~monhage, tied 
the m<••enterir n!'te1T, which hnd been clh·icled , ancl cleansed the cav 
ity, 11·ith a successft;! result. -"- brilliant ca8e of (intra-peritoneal) gun-
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shot wound of the bladder, the tirst 011 rncor<l, was l"!']lOrte<l br Dr 
,\mos B. \\'alker, of Texas, and ls gh·en in the chapter on injuries;,[ 111;. 

bladder. In 1885 Dr. \\'. T. Bull successfully perlormed his operation 
for multiple perforation by a pistol ball. In 1886 Dr. \\'. 0. Hobcrts, or 
the University of Louisville, operated for a stab wound of the intestint\ 
with success. Following this pioneer work, successful cases have bt·!u 
reported of late years in many instances. 



C'TL\P1'ER XX''· 

Rl~t"ren AND A.XU~. 

Di.<eases qf the Rec/111n and Anus-C'ongenilal I!efeds.- Arrest of 
<le,-elopment in the rectal and anal portions of the alimentary canal, 
though not so frequent as at the upper or buccal extremit,•, is unfortu
nately common enough to justify a consideration of the diiferent kinds 
of deformity which may here be met with, and the mode of treating 
them. 

Absenre 1if the mws is one of the most freqtlent congenital lesions of 
the alimentary outlet. The rectum may be partially dernloped, and 
terminate within the pehis in a blind pouch at a point more or less 
removed from the normal opening (Fig. 6i7}; there may be a partial 
derelopment of the anus (Fig. 678); the rectum may be entirely absent 
(l<'ig. 67U); or it may be present in the pelvis, opening abnormally into 

Fio. fi77.-. \ trc11i11 of the nnu!'I (After 
Jo:,.mard1. \ 

Fw. 678.-Atrc>-inof thl' rC>etum, with 11rudi-
111tntnry nnu.:. tAltcr E><mnrch. ) 

the bfadder, val'ina, nterns. or uretl1ra (Figs. 680 and 681}. In the sim
pler forms of at resia ani on ly a thin membrane is stretched across the 
otlwrwise normal opening. 'fhe more comp.licated varieties are those 
in which a greater distance intervenes between the encl of the defectirn 
intestine ancl the perimcum. 

Diognosis. -.\b,ence of the anus is easil'T estahlisliecl by inspedion. 
The mm·e important and diffictllt point is to determine the clistance from 
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the perin re nm to the encl of the poueh. " ' hen the inten ·ening ti8'ue is 
thin, the accumulation of matter within the tube may cause a protrnsion 
in tbe perinmum which is exaggerated when the infant cl'ie•. If the finger 

Fio. 67!1.-Atrcsin of the nnu'4 and rectum. 
lAftcr E~march./ 

be pressed into the perimcum, an impulse somewhat comparable to that 
felt in the expulsive efforts of a patient with hernia may be appreciated. 

Exploration by the Yagina, when the capacity of this tube will permit, 
will aid in diagnosis. 

\Vhen the intestine opens into another hollow organ, or through the 
integument in an abnormal position, the only diagnostic sign is the 

presence of fecal matter in the natural 
discharge from the organ or at the 
abnormal opening. In atresia recti in 
female children, the bowel opens most 
frequently into the uterns or vagina, 
and in males into the bladder. At 
times the communica tion is established 
between the bowel and the urethra, or 
a false opening ma y ocrnr at any point 
in the perimc11m, and, in rarer eases, 
in some remote portion of the body. 

Treatment.-The indications are 
to es tabli sh an opening as near the 
natura l position of the anus as possi
ble. If the ulinc1 pouch ran be reached 
by the exploring aspirator, the needle 
should be left in plare as a fl;Uirle. 
The operative proceclme is to dissect 

graduall y toward the supposed location of the encl o[ the 11ut, keeping an 
open and clear wound by using retractors and arresting all kcmorrhage. 
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The incision throngh the integument should be in the med ian line, wirh 
its <'entPr just in front of the tip of the saf'mm and coccyx, for, if the 
sp/ii11 rfrr ani is present, even in an imperfect condition, it is important 
to preserve it to aid in the Yolnntary control of the bowel \\'hen the oper
ation is completed. \\' hen there exists only a thin septum, thi s muscle 
is usually well developed, and the operation is a simple incision and cli
rnlsion of the membrane. In more formidable opera tions. the location 
of the urethra a11d bladder, and in females the rngina and uterus, must 
be kept \\'ell in mind, for in infants the pell'i c diameters are ,·ery small, 
Yaryiug from one to one and a half inch. I t is a safe rnle to proceed cau
tiously a long the sacrnl cun·e. Moreover, it is \\' iser to cl iRpense with an 
arnt•sthetif', since the expulsive efforts iu crying may aid in findin::r the 
end of the gut. 

\\'ben it is reached, if it is possible, the end should be loosened, 
drawn down, and suttued to the integument of the edges of the incision. 
If this is not clone, the opening usually contrac ts, necessitatinf! repeated 
dilatation by the use of tbe finger. tents, or a dh·ulsor. In some in
stances it bas been found necessary to remove the coccyx in order to 
effec t the union of the bowel with the skin. 

\\' hen, after proceeding as far as the immediate safety of the infant 
will justify, the bowel can not be discovered, the propriety of colostomy 
or enterostomy may be entertained. \\' hen the intestine ends directly 
in the uterus or vagina, and there is no pouching behind these organs 
toward the perimenm, it is best not to interfere. If, ho\\'e,·er, the blad
der or urethra is involrncl, an opening should be macle or colostomy 
perform ed. 

Iu exceptional cases the an us is present in a condi tion of more or Jess 
perfect development, "·hih• at the same time the rectum does not com
municate with it, but terminates in a blind pouch at a varying distance 
from the perinreum . 

The effort shonln be made to establish a communication between the 
two pockets by dissection through the tissues which inten ·ene. 

\\'hen the opening from the rectum is abnormally small (a congenital 
stl'ictlll'e), dilatation, inci sion, or clivulsion sboulcl be performed. 

The unfavorable prognosis in all these cases shoultl not be concealPd. 
Inflammation, visceral complications, dilatation of the bowel above witb • 
retained ingPsta, insufficient assimilation, pain, etc., render a fa,·orable 
issue exceedingly improbable. 

Prnrilus Ani.-Persistent itching about the anus ma~· he ca n,ecl by 
a variety of skin diseases, as eczema. herpes, pit;·riasis, and e1·ythema, 
or by irritation of the encl organs of the sensory nerves from on·1· dis
tention in the act of cl efeeation. It is also a s~· mptom of hrcmorrhoicls, 
fi ssure of the anus, 01· may be clue to the lll'eSt'nre of the t hreacl-worm 
(11.•raris vennicularis). The chamcter of the itchinp; is bnrninl!'. painful, 
arnl ag-p;ravating

1 
and the desire to scratch i~ nlmost irresi tible. The suc

re~'°\fn l management of pruritns ani will clept--nd upon the rt:>roµ-nition of 
the rliRease of which it is a symptom. 

Eczema of the perinwum and anus is more apt to occur in a warm 
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temperature, where perspiration is exressh·e, ancl in rorpnlent indh·id
nals where consiclerahle friction occurs between the fold· of integument 
of this region. The skin becomes infiltrated ancl thiekened, fissures 
are formed, ancl the mucous membrane at the anal opening may bernme 
invohecl. 

'l'reatment.-Tbe part affectecl shoulcl be kept clean ancl frirtion 
prel'ented as much as possible. In the acute eczema of the anal region 
a warm bath, without soap, should be taken two or three times a clay, 
the parts thoroLghly dried, and sprinkled with powdered starch or 
lycopodium. If excoriations exist, lead-and-opium wash should be 
tried. In chronic eczema of the anus, in order to effect a cure, it is 
often necessary to remove the accumulation of scales by the local use 
of green soap for a clay or two, and then smea1-ing the surface with di
achylon salve. 

IIe1pes may be recognized by the character of the eruption, which is 
vesicular, the vesicles being grouped in bunches around the anus. Those 
which rupture and are subjected to initation present ttat and slightly 
ulcerating excoriations. The treatment consists in thoroughly washing 
the surface involved with a warm solution of boracic acid, grs. x1·-Sj 
of water, by means of pellets of absorbent cotton moistened in the soJu. 
tion. This should be followed by applying an astringent ointment, com
posed as follows: plum bi acetatis, grs. iij ; acid. taunic, gr. j; morphi<e 
sulph., grs. iij; adipis, 3 j. 

Erytllemri is a milcl form of inflammation of the i11tegument, occur
ring here as a result of friction between the folds of skin of the two sides 
and the irritation from perspiration or othe1· ttuids. The warm bath, 
followed by sprinkling the part afl'ectecl with starch or lycopodium, will 
usually effect a cure. 

Pityriasis versioolor occasionally exists in the ischio·rectal region. 
This disease can be recognized by the brownish slate-color of the parts 
involved. The cause is a vegetable parasite, the spores and mycelia of 
which may be easily recognizecl by the microscope. It yields readily to 
pure sulphurous arid, which may be applied by means of a camel' -hair 
pencil. Uorrosh·e sublimate (gr. j to water 3j) may be applied by mop· 
ping with absorbent cotton clipped in this solution. 

"\Yhen pruritus occurs with hf'emorrhoids or fissures, the treatment 
must be directed to these affections. H it is caused by oYerdistention 
or irritation of the rectum and anus, the use of enemata and laxatires 
will arrest the disease. The local npplieation of a 4-per.cent solution of 
cocaine hydrochlorate will dull the sensibility of the part and tempo
rarily stop tlw pain and itching. 

Ascarides, or "thread-w·orms," are not an uncommon cause of pru
ritus ani. They vary in length from a quarter to half an inch, are some· 
what li!(hter in color than the mucous membrane, ancl are not readily 
seen unless this membrane is e1·ertecl and carefully examined. Santo
nin in fnll closes should be administPred for two or 

0

tbree clays, followed 
hy a free purgation. "'hen this is nrcomplishecl the bowel shoulcl he 
clistendecl with an enema of lime-water, retained for fifteen minutes, if 
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possible, ancl J"epeated. As soon as the last inject ion is evacuated, a 
pint of water, in whirh grs. xx of carbolic acid aJ"e thoroughly dissoh·ed, 
should be thrown into the rec tum and retained for about fir e minutes. 
The injec tion of lime- \\"ater and carbolic acid in solution shou ld be re
peated for se ,•ernl days to in
sure a thorough destruction 
of these annoying parnsites. 

Enernat" of the infusion of 
quassia are also highly recom
mended in the extermination 
o[ the ascaris vermieularis. 

Forei,r;n JJodies .--Foreign 
bodies in thP reetum are nsu- F10. Gs2.-8irn11'~ m·tnl i;pcculum 

ally introduced through the 
anus, and not infrequently lodge here, hadng- passed through the ali
menta1·y canal. Their presence may be recognized by dig ital ex plora
tion, or, when of small size, the speculurn may be employed. 

Digital ex ploration of the rectum ma y be perform ed \dth the mini, 
mum of discomfol't by curring the thoJ"oughly lu bricated fin ger to con
form to the shape of the lower portion of the bowel. The direct ion from 
the an11s is upward and forward for the first inch and a half, and then 
upward and slightly backward. 

If a speculum is employed, that of Sims (Fig. 682) shou ld be preferred. 
A small body may be readily rernol"ed by seizing it with a long for

ceps after dilatation with this instrument. A large substance may re
quire anmsthesia, with forcib le clivulsion of the sphincrer, or a posterior 
linear rec totomy before it can be rem oved. " ·hen the objert is made of 
glass or any fragil e Sllbstance, great care shoukl be taken to prevent its 
breaking. 

Fistula in Ano.-.\ fistula of the anus ot· rec tum may be complete or 
incomplete. The last rnriety is further clidclecl into the incomplete ex
ternal and the incomplete internal fi stula. 

In the complete form the track of the fistula, more or less sinuous, 
leads from the wall of the rectum or the anal margin 011t through the 

Fw. lik5.-lncompletll 
intc rnnlfi:,t.uln. 

integument of the perinea], ischio-rectal, or gluteal regions ( ~'i p;. 683). 
Iu the incomplete external variety. the track op~n s through the skin , 
but does not communicate with tbe rectnm 1 l'lf! . 684); while in the in
complete internal fi st11la the trark opens in to the bowel only (Fif!. 085). 

('auses.-'l'he loose areolar ti ssue which surrounds the lower portion 
of the rec tum possesses n low Yitality. Its n11trition is more or less im-
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paired by O\'enlisteution of the bowel, which renders it a suitable nidus 
for the lodgment and proliferation of infectious orwrnisms. lf these do 
not lind their way here through the blood channels, they may readilr 
effeet entrance by the lymphatic channels which communicate with ahr~
sions (fissures, ulcerating h~emorrhoids), etc., which a1·e common near 
the anal aperture. It i$ rarely by direct perforation of the bowel wall 
that infection occurs . 

. ~ not infrequent source of infection is the bacillns tuberculosis. As 
is well known, this organism is not pyogenic, nor does it J)i'Oduce inflam
mation of a painful natlll'e, nor any recognizable exarerbations of tem
perature unless a mixecl infection occurs and pus is proclucecl. "'hen
erer suppumtion takes place, whether tuberculosis be present or not, 
pain is a prominent symptom, and there is a marked febrile mo1•e
ment. As t:10 pus accumulates the tissues break clown, and the abscess 
opens into the bowel or through the integument. A complete fistula 
may be developed from either of the incomplete rnrieties by partial 
occlusion of the original opening, thus causing the pus to seek an outlet 
elsewhere. 

Abscess of this region may be superficial or deep. ""hen superficial, 
it is apt to open through the mucous membrane, jnst abo1·e the junction 
of the skin ancl mucous membrane. \\'hen the deep variety opens into 
the rectum, it is usually at a point from three fourths of an inch to two 
inches from the margin of the anus. A single abscess may ha,·e one or 
more openings into the rectum or through the skin. 

The diagnosis of fistnla in auo is not difficult. It clepencls upon the 
history of an abscess followed by a constant or frequently recun'ing dis
charge of pus, the pain being severe until the abscess is erncuatecl, and 
recurring in a varying degree with the temporary closure of the out· 
let. An area of induration usually exists, and the openin,g may be clis
coverecl either through the skin or within the anus. If an externol 
opening exists through which gas or fecal matter escapes, a complete 
fistula is clemonstratecl. \Yheu an external opening is formed, unless 
the abscess is rnry rereut, there is almost always an internal opening, 
althon,gh it may not be fonncl . The dia,gnosis ma)' be further made clear 
by exploration with the probe, an operation whirh is rendered practically 
painless by the injection of a 2-per.cent sol n ti on of cocaiue hydrorhlo
rate into the abscess ca"ity. If a sin,gle injection does not sufficiently 
dull the sensibility, it should be repeated . 

No matter where the external opening is situated, the track will, in 
the great majority of instances, run just beneath the skin toward the 
anns. The probe should be allowed to find its own wa)', and when well 
in, the point at which it impinges npon or opens into the bo"·el can be 
determined by the fin,ger in the rectum. 

Treatment.-\\.hen seen early, a peri-rertal infection or beginning 
absce•s should he inrisecl (not pnnrtured) ancl drained by loosely park· 
inp; it wich a ribbon of iocloformizecl ganze. The incision can be made 
with cocaine anwsthesia, using the 2- or 4-1wr·rPnt. solution us reqnired. 
Iu the early stages there is very rarely any communication with the 
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bowel, and the majority of such cases can be curpd in this stage. If, 
however, the Jormation of pus is extensi,,e, and the loose areolar tissne 
has been dissolved or dissected np until a large pocket is formed, it is' 
extremely clifl\cult to effect a cure without pel'forming a muirul oper
ation. Should cfrcumstance necessitate postponement of the thorough 
procedure, the incbiun nn<l drainage should Le clone immediately. Tu
bereulous fi stulre may exist without pyogenic infection, and often with 
very insignificant pain. The opemtive tren.t ruent of this rnriety is prnc· 
tically the same as that to be given for the mdical cure of jist1ila 
in ano. 

Opaation.-.', laxative should be administered and the bowels thor
oughly emptied t.he clay before the operation. The perinmum and region 
of the anus shotlid be cleanly shaved. The patient should be placed 
upon the back, with the sacrum resting on the edge of the tabl e, the 
legs flexed on the thighs, and the thighs on the abdomen, and separated; 
or upon the side in the Sims position. The probe should be carried into 
the tistula , the lubricated index finger of the left band into the rectum, 
and the point noted at which the instrument strikes the rectum. The 
probe is now withdra wn and the groornd director introduced in the sa me 
track. If the opening into the bowel can not be fou nd. the operator 
should determine by the touch the thinnest point on the intervening 
wall, and at this location bore through into the rectum , supporting the 
mucous nwmbrane near the point of the instrnment with the finger in 
the bowel. As soon as the clirnctor is felt in the cavity of the gut, the 
point should be brought out at the anus, the sharp-pointed cun-ecl his
toury carried along the groove, and the fi stula laid open by clidcling 
the inten ·ening bridge of ti ssue. If a second sinus ex ists, it should be 
incised in the same way, bnt it is always addsable to make only a 
single incision thrnugh the sphincters. The bleeding is usually insig
nifica nt, and may be arrested by pressure, or the ligature. The finger 
should now be carried into the wound, and, if it is discovered that the 
abscess extends higher along the wall of the rectum than the point at 
which the director was carried through, the intervening wall should be 
divi,led with the blun t sci ssors. It is important that the incision in 
the gnt should ex tend to the depth of the abscess when this point is 
less than three inches from the anus. '°'" ca reful sea rch for any pockets 
or sinuses should be made, and these, if fonncl, should be laid freely 
open. T11 e fi stnlous tract and abscess "-all should be thoronghl .' scrap<'cl 
out witl1 the Yolkmann sharp spoon, or the induratecl and infected lin
ing membrane cli ssectecl out with curved scissors or sca lpel. In tuber
rnlous infiltration, in order to effect a cure, it is essent ial thnt all the 
tissues invaded hy the tubercular bacilli be thoro nghl y remo1·ed. The 
entire wound sh o11ld he packed with plain sterile or ioclofo rmized gauze, 
l1elrl in plaee by a rompress of absorbent cotton ancl n T-bandage. This 
d1·e"ing should be a llowed to remain in place for two or three clars, 
when, 11·ith the fi1·st enicuat ion of the bowels, it is ratTied away. ,\ fter 
thi, the WOlllld i• not repacked, bnt. for purposes Of c]panJiness, it 
may be washed out b)' al lowing the pat ient to sit in a basin of warm 
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water once or twke a 
0

day, or by irrigation, and an outside dressing 
applied. 

The wound rapidly heals by granulation. and, in the vast majority 
of cases, a cure is effected by a single opemtion. Temporary incon
tinence of fa~ces results in all cases where both sphinctet·s are diridecl, 
but a permanent loss of function is exceptional. It is more apt to 
occur in females, and for this reason a more guarded prognosis shoul<l 
be made in this class of patients. In the rare instances in which an inter
nal incomplete tistula is present, the c:ivity of the abscess should be 
opened by incision through the skin, and the operation completed as 
just given. 

A division of the external sphincter is not necessary in the mildest 
class of cases, in which the abscess is recent and small, and in whil'h 
the sinus runs just beneath the skin and opens at the margin of the 
anus. Under all other conditions it should be partially or completely 
dirided. 

Propliylaxis. - Upon the first appearance of inflammation in the 
ischio-rectal or perinea! region, the integument immediately over the 
most superficial point of the induration should be incised, and a free 
puncture made into the inflamed tissues. This should be followed by 
the insertion of a small packing of gauze which should be changed daily. 
Too great distention of the rectum should be prevented by the adminstm
tion of laxatives, and au enema of warm water shou ld be given just be
fore the bowel is emptied. By this rnethocl the tension is relieved and 
an ontlet given to the products of inflammation before the process ex
tends into the deeper tissues. A cure without further operation will be 
effected in a fair proportion of cases. 

After an abscess is once formed, whether the fistula opens into the 
rectum ot· through the integument, or has both outlets, the case demands 
operath·e interference. The proportion of cures by the use of injections 
into the fistula, or the application of stimulating renwdies, is very small. 
Of the radical operations, preference should always be girnn to that of 
free incision. The elastic ligature should only be tried on patients 
who are unwilling to remain in bed, or to be operated upon with the 
knife, to whom the merits of the two operations have been explained, 
ancl who relieve the surgeon of 'the probabilities of failure. It is also 
applicable to those cases in which the fistnlti enters the rectum so high 
np that incision is impracticable. .A guarded prognosis should he made 
in this class of patients. 

Operative interference is contraindicated in multiple fistulfl' in the 
aged, or in patients in a weak ancl debilitated condition. "'hen the 
tubercular diathesis is well marked, an operation should not be clone 
unless great discomfort is caused by the fistula, and, when performed, 
the prognosis should be guarded. 

Fissure. - Fissure of the anus is most frequently met with on the 
posterior portion of the outlet . It may, howe,·er, exist at any part of 
the anal circnmference, or in the rectum abo,·e the sphincter. The tear 
is usually through the mucous membrane, although the muscular fibers 
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mav he more or less in,·oh·ed. The chief cause is 01·erclistention of the 
an~s in the erar uation of hardened freces, together with the presence of 
sharp suhstanl'es in the matter discharged. In like ma11n er, foreign 
buclips introclucecl into the rectum may produce it. Fissure mav result 
from the inflammation and ulceration of a h;cmorrhoid. Ol' fr~m any 
chl'onir intlarnmato1·y process in the rectum. 

The c·hief symptom is pain of an acute character, ex aggerated by an 
eracuation of the bowel, and continuing some time aftel' the act in a 
violent spasm of the sphincter muscle. By careful and gentle dilata 
tion of the anus, it may be seen or recognized by the touch as a line of 
indurntion ru11ning parallel with the axis of the bowel. The employment 
of cocaine will render the explomtion more thorough , and will permit 
the introduction of the speculum. 

Trea/ment. - The administration of laxati,·es, and the employment of 
enemata of warm water and o!h-e-oil, will remove the chief source of 
irritation, while the stimulating effect of the lunar-caustic pencil applied 
in the fissure, antl repeated every two or three days, will usually effect a 
cure. Cocaine should be employed to deaden the sensibility before the 
sih·er is applied . If a more radical procedure is necessa ry, it will con
sist in-1, a partial division of the sphincter in the line of the fi ssure ; 
or, 2, tempomry paralysis of this muscle by divulsion. 

As the second operation usually requires ether na1·cosis, the partial 
division should be first employed. In its perrormauce local amesthesia 
should be obtained by the application of 4-per-cent cocaine to the in
tlamed snrface, together with the injection or 2-per-cent solution by intro
ducing the needl e just benea th the fissure in its entire ex tent. The 
sphincter should now be made tense by separating the sides of the specu
lum, and an incision made through the depth of the fissure, dividing 
about half of the thickness of the musde. ln the afte1·-treatment, the 
bowels should be kept open. Din1lsion of the sphincter is performed as 
follows: The patient, fully anresthetized, is placed upon the back, with 
the thighs sepamted and fl exed on the abdomen. The operator, ha l'
ing luhricatecl both thumbs, introduces one and then the other to their 
full length, and gradnall~' a nd without rupture of the m1rncular fibers 
stretches the opening direc tly to the right and left until the palmar 
as1wrt or each thumb is in contact with the inner surface of the tnber 
i<chii. A towel, helcl in place by a roller or T-hanclage, should be ap
plied to pre,·ent soiling. The rest obtained by the pamlysis of the 
sphincter allows the fi ssure to heal. The function of the mu scle is 
restored in from eight to twelrn clays. I have sel'eml times performed 
this operation with very slight pain with cocaine anrnsthesia by Schleirh's 
met hod. 

Ufrrrs.-The traumatic causes of ulcer of the rectum are the same as 
lho'e gi1·en for fi ssure of tlw anus. Ulcer may also result from any 
acute or chronic inflamma tory process of the lo"'er bowel. It is n not 
infreqnent seqnenre of dysentery, and mny be met \\'ith in thnt form of 
]1r<IC'titis whi«h r e"11 lts from prolonp:e<l cliarrhm1. Inflammation of a 
hicmonhoidal tumor will produce nicer of the lower portion of the rec-



710 A TEXT-BOOK OX SULWERY. 

tum, ancl the same is true of the gumnrntous depoRit• of the late stages 
of sypltilis. A primary chancre or a chancroid may be located at the 
anal margin, and less frpquently in the bo\\"el. The e two rnrieties of 
ulcer are usually seeu in women sufl'el"ing with pudenda! chancre or 
chancroid. Tubercular deposits in the rectum may also break down, 
and thus cause ulceration in the wall of this organ. 

The symptoms of ulcer of the rectum vary with the character of the 
sore and with its location. If the lesion is situated within the grasp ol 
the sphincter muscles, tenesmus is apt to be a markecl feature. The 
ulcer from a traumatisrn, or following an acute inflammatory process, 
is more apt to be painful than that which is a part of a subacute or 
chronic catarrh, or which occurs with tuberculosis or syphilis. A com
mon symptom of all ulcers of this organ is the presence of more or less 
blood and mucus or pus in the discharges. The diagnosis may be con
firmed by inspection with the speculum, and by digital exploration. 
Rectal illumination by reflected light, as given by Dr. J. l\Iarion Sims 
and applied in the diagnosis of lesions in the sigmoid colon by Dr. J. G. 
Carpenter, of Kentucky, and more prominently brought into notice by Dr. 
Howard Kelly, is a valuable nid to correct diagnosis of ulcer, stricture, 
neoplasm, or other lesions of the sigmoid flexure or rectum. Tubercular 
ulcer of the rectum very rarely exists before the symptoms of deposits iu 
the lungs are present. Upon inspection they are recognized by their yel
lowish color, usually small size, and their dissemination o"er a consider
able area of the mucous membrnne. In the more fully de1·eloped ulcers 
the caseous degeneration of the intlammatory products may be observed. 

Mr. Allingham describes a rare form of ulcer which he bas occasion
ally observed in the rectum, and which he has named l11poid, or rodent 
ulcer, of this organ. Its usual location is near the anus. It tends to 
spread widely, the floor of the nicer is red and dTy, the margins irregular 
and precipitous. It is very probably tubercular iu character. 

Chancroiclal ulcer of the rectum may be recognized by the precipitous 
margins of these sorns, and by the i'apiclity with which they spread. 
In patients affected with phageclenic ulcers of the genital organs, the 
inoculation may occur by direct contact of the secretion of the venereal 
sore, or the vims may be <'OTil'eye<l through the medium of the nails in 
the act of scratching. ~ncler snch conditions the sore usually first ap
pears upon the mucous membrane of the margin" of the anns, and ex· 
tends later into the rectum. The cliagnosi~ must be based upon the 
peculiar appearance of the nicer, toget l1er with the probabilities of in
fection from a contiguous venerea I ulcer. 

The hard syphilitic or true chancre is rarely obsen·ed in this region, 
and, when met with, is usually confined to the anal ma1-gin. It posses,es 
here the same well-recognized features of the spe<"ific nicer of the genital 
organs, from which sonrce the Yirus is conveyed usually by the nails, 
and occasionally by immediate contagion. 

Vlcers of the rectum resulting from the hreaking down of the gnmma
tous <1eposits of tertiary syphilis are chiefly seen j11Rt along the upper 
margin of the sphincter mnscle. From this point they extend upward. 
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and may in1·oh'e the entire rectum and inrnde the rolon. These ulcers 
are usually multiple, rnrying in size from a s mall JJO int to a half inch 
or more in di ::u11ete1·, and in depth may involve onl y the nmcons mem
brane, or the muscular ancl connecth'e- tissue stroma may be cleRtroyetl, 
and in some instances perforation may occur. The process of destruc
tion is g reater in the older 1il eers, and the various s tages may be obser rnd 
by examining the bowel from below upward. The appem·a nce of the 
ulre1·s as aborn clescribecl , together with the hi story of syphilis, will en
al>le the observer to anh·e at a con ect diagnos is. Trnunmtic ul cers, and 
those resulting from the breaking clown of hmmorrh oiclal t11m o1·s, will be 
recognized by the appearance of the sore and the hi sto1·y of an accident 
or luemorrhoids . 

• \ s far as a cure of the ulcer is concerned, a favorabl e p ror111os is may 
be made in all ulcers of the rectttm except the tubercular. These may be 
reliered by treatment, bnt, being expressions of an i11cumble dyscrasia, 
permanent relief can not be expected. A more remote, as well as g rea ter 
el'il which often results fron1 ulcer , is s tricture of the rectum, and the 
danger of s tricture is usuall y proportionate to the extent of the destrnc
til'e process. Phagedenic cbancroidal ni cer, ancl the ul cers of g uruma 
and dysentery, are especially prone to induce s tri ctme. 

Treatment. - The common indication in the trea tment of all forms of 
ulcer of the rec tnm is to keep the bowel in as complete repose as possi
ble. E1·ery effort should be made to k eep it cl ear of f cal matter. This 
may be accomplished by the repeated employ ment of enemata, and by 
the administration of proper articl es of clie t, all of which should be 
capable of absorption in the s to111ach and small intestines. :Milk, meat 
juice, soft-boil Pd eggs, rice, wheate na, Com -meal mush, etc. , will afford 
1·ariN)' ancl sustain the patient's nutriti on. 

In iniga.tion o[ the cl iseasecl surface, warm or cold water mny be used 
at the temperature which is most ag reeable to the patient. The best 
apparatus for this purpose is the fo untain syringe. The smallest glass 
nozzle, thoroughl y warm ed and oil ed, should be employed, a nd from one 
to two pints or ttnid may be introdu ced a t one injeetion. A larger quan
tity may be employecl when the colon is in1·oh·ed . If the pa tient is 
plaeecl upon the left side, "'ith the bn ttock s elernt e11. a greater degree of 
tolemnre will be obtained in the rectum. The fluid shoul<l be re tained 
for a few minutes, if possible. 

\\'hen the ulcer encroaches upon the sphincter muscle, ca using pain
ful tenes111us, thr hypodermic use of morphia or opin111 suppositories ma y 
be required to reli eve the s pasm. In obstinate cases cli1•ulsion or division 
of the spl1incter may be done as a la st resurt. 

In the treatm r nt of the ul cers which resulr frnm chscn ten ', ca tarrh 
or tl1e rec tum, an injury, or breaking clown of hmmo1 .. rh oids: the plnn 
just gi1·en shoul<l be adopte1l. It is of ten adl'isahle to nrlrl from grs. 1·- x 
of nitrate of sih·e1· to the pin t of wate r throll' n in. and, ii' the nicer ran 
be reached , rerm·ery will be lrnstened b~· t he lo<'nl use of the lunar enus
tk. ,\n exc1,ll ent remedy fo r the all e1· iation of pain and the relief of 
tenesmus is a supposit01:y composed of gr. ij each of iodoform and co-
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caine hy<lrochlorate, intro<luce<l from three to fi,·e times in twenty-four 
hon rs. As already stated, in obstinate and extreme eases, lnmbar colosto. 
my may be neeessitated. 

Chancroidal ulcer of the rectum require8 the most ene1·getic treatment. 
Ether should be administered, the sphincter clin1lsed, the ulcer exposed 
by the speculum, its surface scraped with the curette, an<l a thorongli 
cauterization effected with nitric acid. The cocaine and io<loform sup
positories should be employed in the after-treatment. 

True syphi litic chancre of the rectum rarely demands local treat
ment. lt yields readily to the constitutional remedies employed in 
syphilis. 

The specific ulcer of the later stages of syphilis· requires the con
stitutional treatment recommended for the late manifestations of this 
disease, and locally, irrigation and the cocaine and iodoform supposi
tories. 

Tnbel'cnlar ulcers should be treated chiefly by the administration of 
rod-lher-oil emulsions, the iron tonics, the hypophosphites of lime and 
soda, and carefully selected diet. !rl'igatiou with warm water will be 

found useful. " ' hen pain and tenesmus 
exist, relief may be obtained by the means 
already gh-en. 

In rodent, or Jupoid ulcer, the Paquelin 
cautery knife should be employed, and a 
thorough excision of the diseased surface 
effected. 

Stricture of tile Rectum.-Strictnre of 
the "rectum may be congenital or acquired. 
Partial and complete congenital occlusion of 
this organ has already been considered. Ac
quired stricture is usually the result of an 
intlammatory process in the walls of tlie rec· 
tum, and at times in the tissues which sur
round this organ (Fig. 6R6). New fol'ma
tions (ca ncer. elc.) may al"o cause a partial 
or complete occlusion of the rectum. not only 
by reason of the bulk of the rells proper of 
the neoplasm, but on acconnt of the inflam
matory pmcess which it causes in the con
necth·e-tissue elements of rhe bowel. 

The lumen of rhis portion of the intes
tine may be partially Ol' completely orclucled 
by pressnre of a tumor not connecter1 with 

the bowel, or h)' the presence of some displaced organ, as the uterus, 
blac1r1er, etr. Lastly, spasmodic st1·iclure may occur from contraction 
of the circular musrular fibers of the rectnm. 

As stated on a previons page, organic stricture frequently follows 
ulrer of the rertnm, and is especially apt to orcur in the process of cira
trization after dysentel'iC ulcers and those of the tertiary stage of sypln-
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!is. The accidents or parturition not infrequently tend to ~lridnre. and 
this may aecount for t!Je greater prevalence of this ]e,,ion in females 
than in males. 

Stricture or tbe. rectum may be narro10 or linear, or long and tortu
ous. The usual location is about two incbes aborn the niaririn of the 
""'"• although any part 
of the or~an mny be in
rnlvecl. Tbe eadier symp
toms of tb is lesion are in
terference with the act of 
defecation, pain with the 
paEsag-e of farces, and the 
presence of blood or 111 u
cu in the dis!'lrnrp;es. In 
some instances the froces 
are tapelike, or are abnor
mally shaped, although 
this symptom may not be 
present when the stricture 
is higl1 up, since the fecal matter, after it passes through the constric
tion. may assume the shape of the bowel below. If the constriction is 
>ituated within the first four inches of rbe bowel, its presence and cali
ber m:>y be determined by digital exploration. '\'hen with difficulty 
reuclled by the finge1', the patient should be directecl to strain as if at 
stool, in orcler to force the obstrnction nearer the ann•. Beyond this 
limit the bulb0us bougies or direct illumination ancl the sigm~id specu
lum must be relied upon. 'lhe bougies are of all sizes, each consisting 
or an ova l bulb of hard rnbber, attached to the Pnd of a flexible "·ha le
bone staff. In introducing them the patient should rest upon the back 
while the hougie, warmeJ and oiled, is guided up the bowel, upon the 
index finger of th 0 left hand, which is rarried its full length into the 
rectum (Fig. 687). If resistance is met with, only careful and gentle 
pressure should he exercised, for undue violence may d1-h-e the bulb 
1hrongh the wall or the gnt. The inferior limit or the stricture is indi
mted by the first obstrnction encountered. Ir the bulb can be carriecl 
through .. rhe constriction, the resistance ceases, but is aµ-ain experienced 
when, upon withdrawinl! it, the shoulder of the in•trument catches at 
the upper limit or tlw obstruction. The lower borde1· of the stricture is 
again indiratPd when all resistance ceases in withdrawing the bulb. 

Treatmrnt. - The snrgkal treatment of stricture of the rectum may 
comprise dilatation 01· division of the cicatricial tissue or colostomy. 

The character of the obstruction and its location will determine the 
means to be employed. \Vheri the stiictnre is linear, and is located 
near the anus, relier may be obtained by dilatation. For this purpose 
the finger shou ld be emplc1~-ed. and the operation repeated at necessary 
inten·als until a sttffici.ent opening is secured. If the cieatricial tissue 
i• dense, a.ncl does not yield in the effort at dilatation. it should be in· 
ci~ed to a slight depth at fonr or five points of its circnmference, and 

50 
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the finger again introduced. The incisions may be made with a prol>P
pointed bistolll"y, carried along the finger as a guide, or the anus and 
bowel may be stretched with the Sims recta l speculum up to the point 
of obstruction, and the knife intrndnred without a µ:uide. If this pro
cedure is not successful, the only alternatirn is posterior linear rectoto
my. In performing this operation the patient is placed upon the back, 
with the anus at the edge of the table, and the legs drawn up and se1xt
nlted. The parts below the obstruction are dilated with the speculum. 
A long, curved, sharp-pointed bistoury is carried through the stricture, 
keeping the cutting edge toward the posterior median line of the gut. 
As soon as the point is beyond the obstrnctiou, but not 11iore tlianfour 
inchesfroin the anus, it is carried through the wall of the bowel, which, 
with the st1icture, is completely divided out through the anus. lf the 
first incision does not permit the introduction of the first two fingers 
side by side, it should be made deeper. Hromorrhage is readily stopped 
by packing the wonncl and uowel with gauze, taking the precaution to 
insert a s tifE rubber tube in the middle of the dressing to allow the 
escape of gas from the intestine. If any important vessel is didded, 
it may hP secured with tbe forceps or by tmnstixation witb a tenaculum. 
The dressing is allowed to remain in place for four or the days, and 
is not replaced after the bowels are mo,·ed unless hleedi11g should 
occur. Continence of f;cces is restored aftPr from three to six weeks. 
No matter how thoroughly divided, the tendency is to recurrence, 
which necessitates intermpted dilatatit•n at iotP1'vals of from three to six 
weeks d11ring the life of the patient. It is usnally not necessary to 
practice dilatation within the first six or eight weeks after the operation. 

\Vheu the stricture is situated more than four inches above the ann•. 
rectotomy is not permissible on arconnt of the prpximity of the large 
hromorrhoidal vessels, the peritonronm, and pelvic fascia . Dilatation 
with the soft-rubber bougies (Fig. 688) may be trierl, and, if this fails, a 
rectotomy may be clone as higl1 as the limit alread)' giren, which 11·iJI 
allow the intrndnction of the hancl to this point and the finger into the 

Fm. GSB.-Soft-rubbcr rcct.'11 bougicR (twclvo ,.izcs\. 

stricture. This may now be nicked with the biston~y, as abore de
scribed, ancl cligital or instrumental dilatation efEected. Re~tal bougies 
before bein~ t1'e<l should be made thoroughl.v flexible by immersion in 
warm water. Jn their employment only a mild deµ:ree of force should 
he exerci,ed, for fear of perforating the wall of the intestine. 

" Then all other measures fail, colostomy is the last resort. 
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N°}:OPLAl".\lS OF THE RECTlL'C AND ANUS. 

Cral'inoma. - Of rh e malig nant new formations which are found in 
thi s orga n, epit111'lio11w is the most common, scirdms and enceplwloid 
cancer being next in order of frequency. The latter is comparatirely 
rare. Cancer of the ree tum occurs about equa lly in the sexes, and al
most always in th e middle-aged and old, although in exceptional in
stances it has been obsened before the age of twenty-five. 

Epitlwliorna begins in the mucous membrane, scinbus ancl encepba
Joid carcinoma in the submucous tissues. 

The fornwr is s lower in de\' elopmen t and less apt to recur after re
moval. The most c·ommon location of cancer of the lower bowel is at 
the 11pper margin of the sphincter muscle. 

The pmgnosis is g-rave, the duration of lifP varying from one to two 
or three years, and in exceptional ca~es longer. Us11ally the earliest 
symptom of cancer of the rectum is pain with the act of defecation. If 
the disease is located at the margin of the anus, it can be recognized 
before there is any interference with the discharge of fec·al matter. 
Later, lut'morrhage is of frequent occnrrenre, aJtl10ugh, as a rule, it is 
not profuse in chaiacter. After an erncnation of the contents of the 
bowel, the pain, though le$S intense, remains for some time. A sense 
of fu1lness or 1

' bearing down ., is a marked feature of t11is diseaEe in the 
majority of cases. 

Diagnosis.-If operative interference is to be undertaken, it is im
portant that an early diag nosis be made. Epi tbelioma, as has been 
said, begins in the mucous membrane, the cells of the new formation 
break down early, the ulcer being present in some instances before 
there is marked indurntion. On tile other band, indnmtion and thick
ening are observed early in the history of scirrbus ancl encephaloid. 

Non-malignant stricture of the rectum is a lways precedecl by a his
tory of chronir intlammation. To th e touch, the ciratricial cbararter of 
the tissue may be recognized by its firmness aml sha rp borders. It is 
not nodu lar, like cancer, nor is there a deep and wide infi ltrat ion of the 
surrounding tissues in s imple stricture-, which condition is common to 
scirrhns and encephaloid, and the later stages of epithelioma. In clonbt
fu! cases it will be advisable to remove a portion of the ma>s for micro
scopical examination. 

The treatment of cancer of the rectum may be pallirrtil'e or radical. 
The former looks to th e prolongation of life and the a lleviation of pain 
by t11 e employment of ea1·pful di etetic and mecl icinal measures. The 
regular daily introcl nction of warm water will prevent the lodgment of 
fecal matter and secure th e g reatest possible imm11nity from irritation. 
The iodoform and cocaine suppositories will be fo und useful in a ll~dat
ing pain, nnd morphine may be employed if all ot her measures fail. As 
the disense progresses it will he found necessary to practice dilntation 
of the st l'i ctm e at inlerrnl s which should be as fn 1· remm·ecl as possible, 
or pa1tial or eomplete dirision may be required. 

Colostomy by Bodine's method is essential in the palliati,·e treatment 
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of carcinoma of the rectum. In forming the spur for a permanent arti
ficial anus b.v this method, in order to stiffen it the mesenteric attach
ment should be left between the two rows of sutures. The radical cure 
consists in the free excision of the bowel at a point well above the tissues 
invoh·ed in the neoplasm. Formerly the death rate after this operation 
was exceedingly heavy, but under improved methods the danger i8 

materially le$sened. The important question to be decided is whether 
the operation p1·ornises well for the complete cure or the patient. If the 
disease is limited co a small portion of the intestine, which condition 
prevails in cases seen early, the diagnosis may be confirmed liy excision 
of a small portion under cocaine arncsthesia, for microsropic study; or 
if the clinical signs point-as these do in most cases (~lathews)-to the 
development of a malignant growth, then excision shou ld be un<lertaken 
at once, when it can be done with more safety to the patiPnt and without 
the loss of enough bowel to interfere too seriously with the function or 
the alimentary canal. \\Then the disease is within three inches of the 
auns, and there is no infiltration toward the bladder or the va!'inal wall 
and uterus, the exci"ion mav be undertaken. Under other conditions 
the dissection between the w~lls of the vagina and the rectum is difficult, 
bloody, ancl not justified, from the fact that recurrence is practically 
certain within a short period. \\Then so much of the bowel must be 
removed, together with the peri-rectal fat, that the npper end of the 
cliviclecl intestine can not be broughL in contact with the lower segment 
or within a short distance or it, it may be 1wcessary to close permanently 
the anal aperture and rely upon the artificial anus in the groin for the 
discharge of ingested contents. \\Then this is clone, or when the disease 
is so far advanced that an extensive dissection is probable, the artificial 
anus should be made before the operation, giving the patient two or three 
weeks to recover. Diverting the fecal current at the "if(moid flexure 
gh'es the rectum a rest and puts the parts in better conduion for oper
ation. The following method is acldsecl: 

Resection of the Recluni.-Operation of Prof. James P . Tuttle. 

The patient is prepared by the daily administration of calomel tritn
rates ancl saline laxatives for three or four da1Ts before the operation. 
Intestinal asepsis is essayed by the aclminisll.,;tion of naphthalin anrl 
salol, each p;rains ten to twenty three times a day, and, when stricture 
does not prevent it, high euemata of boric-acid solution are gh-en h1ice 
daily. Th~ parts are tboronp;hly shaved, all external antiseptic precau
tions taken, ancl, after the patient is aumsthetized, the rectnm is thor
oughly irrigated with 1-to-5,000 bichloricle solntion. "'hen an artificial 
anus has been established by colostotomy prior to the operation, it will 
only be necessary to give a pnrgatil·e the clay before the operation, and 
salol ancl naphtbalin need not he gh-~n. Irrigation with boric-acid solu
tion ancl the mercuric chlori<le is, however, indicated. The patient is 
placed on the left side in the Sims position, with a firm pillow under the 
hips, the legs being well flexed. An incision is ma<le about half nn inch 
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from the margin of the sacrum, beginning at a point opposite the third 
sacral foramen and extending clown to the tip of the coccyx. This inci
sion is on the right side of tl1e sacrum and farther away from this bone, 
ancl in this way differs from the Kraske operation. The incision is car
ried through the sacro·coccygeal ligament into the cellular tissue behind 
tbe rectum. Bleeding is checked by pressure with gauze in the hands 
of an assistant. The rPctum is now readily detached from the anterior 
wall of the sacrum with the fingers, and gauze is packecl into the space 
thus made in order to arrest bleeding and to prernnt wounding the gut 
when the bone is cut across. A transverse incision is now made over the 
upper limits of the litst incision across the sacrnm and tboronghly clown 
to tbe bone. 'l'he sacrum is rapidly cut with the chisel, and the flap 
thus formed is turuP.d clown ward toward the left side, gh·ing full dew of 
the pelvic cadty and affording ample room for all manipulations. At 
this period, it will become necessary to clamp the middle and sometimes 
tbe lateral sacral artery, hut all bleeding of the skin bas generally 
ceased by pressure. The detaehment of the coccyx from the insertion 
of the lerntor ani will allow the bony flap to fall back easily and out of 
tbe way. Gauze shonld now be htid m·er the cut end of the sacrum to 
prevent scratching of the surgeon's hands or of the intestine as it is 
dragged downward. Careful examination is now made an,l the extent 
of the disease determined. If this clear exposition demonstrates that the 
infiltration is so widespread ancl extensive that the prognosis is exceed
ingly unfarnrable, the operation may be abandonel and the patts re
stored to their original position with the minimum of harm. If the 
procedure is catTied farther, the next step is to clissect np the areolar 
tissue s111·ro11rnling the rectum and, freeing all th e attachments aho1·e 
tbe limits of the growth, clrog it clown to the point of proposed section. 
l! the periton1l'nm is to be opened, it is better to cut the lateral folds 
with scissors. \Yhere the meso-rectnm interferes with bringing th e bo11·el 
clown, a lonrr-hlnclecl clamp shonld he applied to it close to the sacrum, 
and it should then he rut as far away from the sacrum as possible in 
order to a1·oid wonncling the superior hmmorrboiclal artery. It is essen
tial to arni<l wo11n clin~ this artery, since gangrene is exceedingly apt to 
follow if this s11pply is cut off. Hal"ing freed the rectum from its higher 
attarhments until it can be brought clown to the point desired, the peri
toneal rarity should be well fill ed with iodoformizecl gauze or the open
ing stitrherl with cat.rr11t. Tlw gut should be damped across or tied just 
below the point at whieh it is proposed to snt11re it. , \ second clamp 
OJ" ligature i" plarecl below this and tile intestines cut through betweeu 
these two. Both ends of the gut should be caute1·ized with p11re carbolic 
ncid in order to pre1·ent infer tion from nuy sept ic matter which may 
exutle, and tlH'n wrapped with iodoforrnizecl ga11zc in or11er to further 
protert the pnrts from infPetion. The lower sega1 ent shou ld now be clis
SPrte<l ont, and this can he done with almost no hrC'mOLThagt\ ns the 
hloocl supply ha" been cut off by the rlamp above. The middle and 
inferior ltmmorrhoiclal arteries ma~- bleed some. hnt this is usually insig
nificant. If thern is healthy ti~sue between tlte disease nnrl the anns, it 
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is best to resect the diseased portion and make an end-to-end union. 
If this is not possible, the mucous membrane should be dissected from 
tbe margin of one side of the anus, and the end of the rectum which has 
bePn brought clown inrnginatecl into this opening and sutured to thp 
surrounding skin. The external sphincter when it is left in situ should 
be well dilated ancl e"en incised, in order to prevent any obstrnction to 
the free passage of fecal matter. "'here it is impossible to preserve tlw 
sphincter we may be able to leave the levator ani, which may be of 
great value in the re-establishment of the fecal current. " 'hen the 
lower segment has been sutured to the level of the skin, the sutures are 
inserted at the margin of the posterior wonnd, fo order to remove as far as 
possible any tension which may be exercised on the lower stitches. The 
clamp upon the meso-rectnm is removed at the end of the operation and 
iodoformizetl gauze packed into the space in the hollow of the sacrum. 
The bone flap is restored to its position and maintained there by silk
worm-gut su tnres passed through the skin and pPriostronm along the 
transverse incision. The rest of the wound is left unsutured, and the 
ends of the gauze, which walls off the peritomenm and tills up the sacral 
space, are brought out at its lower angle. \\'hen it is impossible to 
bring the gut out and atmch it to the lower segment, it may be 
sutured in the sacral wound, or, as advised by other operators, an in
ci;iou may be made in the gluteus maximus muscles, directing the end 
of the gut thro ugh this and suturing it to the skin. In this way these 
muscular fibers are used in the effort at continence. 

Polypus.-Three distinct forms of polypi a re fonud in the rectum, 
namely-the villoiis, mucous, andfibroas. 

The first or these is the most important, for, while essentially benign 
iu the earlier stages of its development, it may, as a result of the inita
tion to which it is subjected, become malignant. It is composed of 
newly-formeil villi, which resemble the normal villi or the rectum. They 
are very vascular, and differ from the mucous or fibrous polypus not only 
in their minute strncture, but in gross appearances and the character 
of their attachment to the mucous membrane. " 'hile these latter are 
peclunculatecl, often hanging by a narrow stem, the villous growth has a 
broad attachment frequently as thick as the tumor is long. 

The mucous or soft, and the fibrous or hard, polypus of the rectum 
does not differ in any essential pa1·ticular from that already described 
in affections of the nasal ca 1·ities. Tn some instonces the deeper portions 
of tlie tumor undergo cystic degeneration, forming the so-called cystic 
pol/j]JllS. 

Polypi of the rectum may orcur at any period of life, being com
paratively frequent in childhood . The most common !oration of these 
tumors is on the posterior wall of the bowel, just above the iuterm1l 
sphincter. The pPduncnlated rnriety iu some instances protrncle through 
the anus, causing violent tenesmns. "'hen not removed these neo
plasms may break down, ca11sing nker or fissure of the bowels, se1·ere 
h~emorrhage, or hy their weight cause prolapse of the mucous mem
brane. 
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The clingnosis is readil y made by inspection or d ig ital exploration, 
aft er the rectum is thornnghl y cleansed by an enema. The treatment 
consists in remorn l of the tnmor by the fo rceps, sci,sors, or ligature. 

lfillous pnpilloma, or " villous tumor," according to Mathews, is the 
rarest form of rt'c tal neoplasm. " It is likely to be mista ken for poly
pus because it is pedun cnla tecl. In poly pus the stem is round, in Yillous 
tnrn or broatl ." The clinical feat m e of most importance is the frequen t 
h:cmorrhage which occur" from rectal pa pilloma, caused by the passage 
of ing~s tecl ma tter. The treatment consis ts in the remornl of tbe mass 
after a ligatu re has been thrown around it close to the pedicle. I t is a 
wise precaution after rnmoYal to thoroug hl y tonch the base of the tumor 
wi th the P aqn elin cantery. There is very li t tl e danger of lue rnorrhage 
in such treatment. 

Neuralgia.- Pain , nenralgic in character, is occasionall y felt in the 
rectum or about the anus. In some instances i t is caused by displace· 
ment of the coccy.T, the bone in the abnorm al position pressing upon the 
fifth sacral or coccygea l ner1·e, or directly against tlw wall of the bowel. 
The diagnosis is read il y made out by cl irert examination. The onl y 
means of cure is by removal of the displaced bone. 

The opera tion is performed as follows : The patient is placed upon 
the side and a n incision is made in the median line, from the ti p of the 
coc!'yx to abo11 t one inch abo1·e the sacro·coccygeal a rt ic ulati on. The 
tiss11es are firs t lifted directl y from the dorsal aspect of· the bone, aud 
then the anteri or surface is exposed by beginning a t the tip and keeping 
close to the smoo th faee of the coccyx. There is no clange1· of wounding 
the bowel if thi s precaution is taken. " Then the dissection is completed , 
the bone shonlcl be divided at the sacro.coccygea l junction with the cut· 
ting forceps or chi sel. 

Irliopathir ne11ralgia o[ the rectum and anns may occur as in other 
portions of the hody. Spasm of the sphincter is occasionall y due to this 
cam;e. 

P rolapsus R rcti.- Protrusion of the rec tum may be complete or in
rnmplete. In the incomplete varie ty the lining membrane of the bowel 
is alone protr nr1ed . The ever tecl portion may incl11de a narrow ring of 
the mu cous nw·rn hrane near the anus, or it may measure an inch or more 
in width. In the com plete prolapsns more or less of the entire thick
ness of the w1ll o[ the rectum is dragged dow nward and ernrted. The 
process commences usuall y nea r the anus, and in the complete fo rm the 
fasc ia which a ttacl1 es the rectum to the promontory of the sacrum is 
elongated, ancl the peri tomc um dmgged clown toward the anal aperture. 
In the pocket thus fo rrn erl a loop of in testine ma y descend and become 
stmng11latPcl. 

Prolnpsns rert i m:iy occm· at any period of life, a lthonp;h usnall y 
met with in children. Jn a vnry ing degree jt exists as a complication 
in all cases of chronic lrn:nn orl'l10ids. It is freq 11ent1 ,, caused b,, frequent 
ancl prolonged stra ining at stool. ,\ prerl i:'posing cause in adults is 
hahi t 11 a l cons tipation. with the Ol'erdistent ion of the bowel which is 
the resn lt of th is condition. In children, it is thought that the peculiar 
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shape of the sacrum, the curve of which is much less pronounced 1han 
in adults, renders this class of patients more liable to prolapsus. It is 
probable that indiscretions in diet, the lack of restraint, and the low, 
squatting posture too often permitted in children in the act of ueferatiou, 
are more responsible for this accident than the straight position of the 
bowel. 

Diseases of the bladder and prostate, uterus and ovaries, pregnancy, 
or the presence of a tumor, are also to be consiuered as exciting causes 
of this lesion. Finally, the weak and infirm are more liable to be 
affected than the robust. 

\\'hen prolapsus occurs it is accompanied with a sense of distentiou, 
heaviness, and dragging down, which causes great pain and anxiety tu 
the patient. In recent rases in which there is only an eversion of tbe 
mucous membrane, this will be seen projec.ting beyond the limit of the 
anus on one or both sicles, or iu severer cases including its entire cir
rumference. The prolapsed fold or ring is of a redclish-purple color, 
varyin?: with the degree of strangulation, and is broken at intenals by 
furrows or depressions which, in the main, seem to radiate from the 
center of tbe protrnsion. \\'hen compli<"ated with bmmorrhoids, these 
will be easily recognized by their shape and color, gi\·ing a swollen and 
nodulated appearance, which could not exist in simple e,·ersion. In 
differentiatin1' partial from complete prolapsus, the chief points are the 
thinness of the prolapsed ring in the partial form, and the radiatin!( 
direction of the furrows. In complete prolapse the mass is marked!)· 
thicker, more strangulated, and the folds of mncous membrane are more 
nearly circular in arrangement. 

'l'reatment. - In acute prolapsus the immediate indication is to relie,·e 
the strangulation and restore the prolapsed portion to its normal posi
tion. The remornl of the cause or causes of the accident is next in 
importance. The fif8t indication is met by pla<"in.g thP patient npon 
the left side, with the pelds well ele,·ated, the shoulders r.nd head de
pressed, or in the knee-shoulder position, in either of which the return 
of the bowel is aided by grarity. The fingers of the operator and the 
protruded mass should now he well lubricated, and steady and gentle 
pressure exercised npon the tnmor i•1 the direction of the normal posi
tion of the bowel. In almost all cases this practice will succeed. "'hen. 
on account of spasm of the sphincter, the strangulation is so .great that 
gan!(rene is threatened and rednction impossible. an arncsthetic should 
be administered and forcible dilatation effec~ed bv the thumbs of the 
operator, after which the mass will readily return ""\thin tlw anus. Onre 
reduced, the greatest pains must be observed to prevent tlie repetition 
of the .accident. Fecal accumulation and straining should he prernnted 
by the injpction of cold water when there is a need or desire for an 
e\·acuatiou, ancl by the nse of the bedpan. In children it is essential 
that they shonlcl not he allowed to sqnat upon a low Yessel, or place 
themseh·ps in a constrained position at stool. The position aS'umed 
should be one where )!radtation will not carry the intestines toward the 
anus. Lying upon the sicle, with the buttocks slightly projecting orer 
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the edge of the bed or table, or defecating in the knee-elbow position, 
should be insisted upon. Any condition which contributes to the cause 
of prolnpse must be removed or palliated. \\'hen, despite all conserva
tive methods, the prolnpse becomes chronic, grnwing progressil·ely worse, 
operatil'e interference becomes imperative. The preparation of the pa
tient is the same as for other operations abont the rectum. After the 
narcosis is complete, the patient is placed in the lithotomy position, with 
the peh·is elevated to such an extent that the intestines will gravitate 
towaril the diaphragm, tbe mass returned, and a large sponge introduced 
well np into the bowel. The sphincter ani and rectum should now be 
widely dilated with the speculum until the walls of the bowel are brought 
clearly into view. The Paquelin cautery knife, heated to a light-red 
color, is carried into the bowel as high as the limit of the prolapsed 
portion, and drawn straight down the wall of the gut to tlw margins of 
the anus, burning its way thmngh the mucous nwmhrane. The depth 
of the furrow must be determined by the extent of the prolapse. If 
the entire thickness of the rectal wall is im·oh-ecl, ns in complete pro
lapsus, the wound should ext~nd 'wll into the muscular layer. In par
tial prolapse it will sufflce to go clown to the musc!P. J<'rom four to six 
incisions should be made at equal distances from each other. Partial 
rlivulsion of the sphincter should be made beforn or after the opemtion, 
in order to prevent spasm and to serure rest. A complete recovery will 
foll.ow in the large majority of cases. If thP Paqnelin cautery can not 
be obtained, strong iron wire, or rod iron, may be nsecl by heating in 
the ordinary furnace. The after-treatment is to keep the patient quiet 
1dth mild opium narcosis, ancl after five or six days to move tlie bowels 
with a cold-water enema, keepinl( the patient in the recumbent posture. 
The cure is effected by the formation of inflammatory adhesions between 
the mucous membrane and muscle, and between the outer wall of the 
rectum and the peri-rectal connecti"e tissues and fascire. The older 
operati0u of Pxcisi ng n V-sbaped piece of the mucous membrane and 
afterward uniting- the edges b.v sutu1·es, is hloocly ancl troublesome, and 
not to be compared to the procedure abo"e gfren. 

In rhronic prolapse, the most satisfactory procedure is the operation 
of 'Yhitehead, carded out as if it were being clone for h::emorrhoids in
stead of prolapse. It is well to bear in mind, as emphasized in the de
scription of this operat ion for hremorrhoids, the danger of cutting away 
too much of the rnncous membrane. " ' hitebead's opemtion is better 
adapted to chronic prolapse than any other procedure. 

ILDCORRHOIDS. 

ll:rmonhoids, or "pile~,,, nre Yasc11lnr tnmors 01· varicosities formed 
henrath the murous membrane of the rectum ancl nnns. They are 
rliritle<l anatomicalll' into e:rlfmal anrl internal h:emorrl1oids. Internal 
ke111orrhoids are again rlidcled into venous, arterio-1•enous, and capil 
lar11 hremorrhoids. 

The l'eins which are inl'oh·ed in hromorrhoids helong to two plexuses, 
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between which, ordinarily, there is not a free anastomosis. The inferior 
or external hrnmorrhoiclal plexus is situated in the last portion of the 
rectum, within about one inch of the anus, and the blood from this part 
returns by way of the middle and inferior IHcmorrhoidal veins to the 
iliacs, and thence by the inferior cava to the heart. The superior or in
ternal plexus occupies the rectum above this point, and from this por
tion the blood returns by the portal system, passing through the lh·er. 

In their incipiency, external luemorrlwids are simple varicosities of 
the inferior plexus. Later, as a result of engorgement and repeated in
flammation, the walls become thickened from the presenre of newly 
formed connective tissue, which, in the process of contraction peruliar 
to this product of inflammation, often causes obliteration of the vein 
within the tumor. The remains of these tumors are seen in almost all 
cases of chronic external luemorrhoids, where they appear as tags of 
thickened skin of variable size and shape, collected around the margin 
of the anus. 

Internal luemorrlwids of recent development are also rnricosities of 
the internal or portal plexus, but when of long duration the tumors 
very frequently contain arterioles of considerable size. The mucous 
membrane of the deeper portions of thP. rectum is at times stndded with 
small, raspbe1Ty-like elevations, which bleed profusely, are found to 
contain a rich network of capillaries, ancl for this reason are termed 
capillary luemorrlwids. 

External I:lamwrrlwids-Acute and Ghronic.-This form of tumor, 
commonly known as "dry piles," is of frequent occurrence. Few indi
viduals live beyond the age of forty without being alferted with this 
lesion. The chief ca use is habitual constipation and the overdistention 
of the lower portion of the rectum in the act of defecation . Prolonged 
straining at stool, even without the discharge of fecal matter, will also 
aid in the de1·elopment of piles. Gradtation by reason of the erect 
posture is also entitled to a consideration in the rntiology of hremor
rhoids, since man is the only animal thus affected. Pressure upon the 
iliac veins or the inferior cava by the gravid nterns, or any form of 
tumor, will also aid in producing varicosities of the h•emorrhoidal veins 
as well as in those of tlie lower extremities. 

A patient who is suffering from an acute external hrernorrhoidal tu
mor will usually girn a history of constipation ancl straining at stool, 
with an nnnatllral sense of fullness and headness about the anus, and 
of considerable pain while the evacuation is taking plare, for several 
clays before the protrnsion is noticed. Immediately after an evacuation 
a swelling is noticed just ontside of the anus whirh is painful to the 
touch, and which can not be pnshecl into the bowel. Upon inspertion, 
a recent external hremorrhoidal tumor nsnally appears tenRe ancl glis
tening on the snrfare, ancl red or reddish blue in color. It is partly 
within and partly outside of the anns. There may be a ~ingle swell
in1', which is spherical in sha]Je, or it may be crescentic, orrnpying half 
of the anal margin. It not observed until after se1·eral days have 
elapsed, and when the tension or partial strangulation has not been re-
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Jieved, ulcera tion may have occurred, with inflammation and iudura tiou 
oi the tissues near the base of the tumor. In other instances which do 
not come under the ob•ervation of a physician , the patient goes to bed, 
pushes lhe tumor within the anus, the symptoms disappear within a dny 
or two, to recur again and ap:aiu nncler the same conditions. 

Chronic external luemorrlwids differ from the acute form just de
scribed in the following particulars: They are brown or bluish in color, 
are not tense or painful, are loose and fl abby, and ha1·e n thi ckened, 
lea thery feel when pinched between the fingers. 

Treatment.- Thi s may be palliative or curati1·e. Tension in the tu
mors may be lessened by placing the patient in the kn ee-shoulder position 
and making gentle 1m~ssnre upon the mass until it slips within the anus. 
The cnre of acute external hmmorrhoids, howe1·er, is so si111pl e that it is 
rarely advisabl e to delay operation. There are rarely more titan two or 
t~ree or these masses, and uy injecting directly into each one two to fire 
minims of a 2-per.cent coeaine solution, all sensat ion is lost as the tumor 
is inrised with a sharp-pointed c1.11Ted bistonry, carried throup;h its base, 
splitting it and turning out the clot, and insertinp; a littl e film of boric 
cotton or sterile gauze to arrest bleeding. Th~ wound hea ls in the course 
or a week and the hmmorrhoids do 110t recur. Jn the case or chroni c 
external lrn~morrhoid s with prolapSUS ani, the Opffation or " "hitebeacl 
i~ indicated. Old withered- up external hrcmorrb oids ma.v be easil;" 
removed by grasping the tumor with a pair of mouse. tooth forceps, and 
cutting it off with scissors. Cocaine anmsthesia may be employed if 
deemed necessary. 

Internal 1Iamwrrlwicl8. -Constipation , overdistention or the rec tum, 
ond prolonged straining at s tool must also be considered as aniong the 
principal causes of internal piles. In addition to these, any disease of 
the liver which causes a retardation of the return of blood through the 
portal circulation will aid in producing internal lnemorrhoids. 

Pressure upon the portal Yein, or upon the inferior mesenteri c ,·ein, 
whether dne to an 01·erloaded condition of the alimentary canal or a 
tumor, will produce the same effect. 

Symptoms.- Intemal piles, as a rnle, canse lit tle or no pain or an
noyance until they are sufficiently de1·eloped to be caught in the g rip 
or the sphincter, or are protruded through the anus. Previous to their 
descent, however, a variable amount of bleeding has usuall~, oecurred, 
often enough to attract the attention and excite the alarm of the patient. 
This is especially true of the arterio- rnnons and capillar~· tunior, a lthoug-h 
the veno 11s tumor not infrequently gh es ri se to considerable kemorrhage. 

Upon dip;ital examination the presence of the h iemorrhoicts may be 
easily recognized, and orular demonstration may be made by the care
ful dilatation of the sphincter with tbe Si ms rectal spectll um. If a free 
enema of warm water be administered, t he tumor• will usually protrude 
11ith the discharge of the water if the patient is plaeecl in the squatting 
posture, and is directed to make a strong expn lshe effort. 

Treatment.-Intcrual hrrmotThoids may be cured by the lig-atnre or 
the clump and cautery. \Yhi tehearl 's operation is rarely applicable to 
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this form of l'enons tumor. Capillary hremorrhoids should h.:i treated by 
the direct application of the Paq nelin cantery. Patients suffer less pam 
and may be cured more quickly by means of the clamp and cautery than 
by the ligature, and this method should be selected when possible. It 
is, howernr, not so safe an operation when the tumors are large and \'US

cular and protrude from the anus. It is more applicable to the sniall 
tumors than the ligature. Post-opemth·e lucmonhage after the cautery 
is rather more frequent than after the ligature. The insertion of the 
rectal tube to be described with the operathe procedure tends to pre\'ent 
any dangerous hrornorrhage. 

Operation b!J the Ligature.-The preparation of the patient is the 
same as in other operations abont the rectum. "'hen fully anoosthe
tized, the lithotomy position should be preferred, or, if help is scarce, or 
the cOlnenience of the operator is better suited, the patient ruay be 
placed upon the left side, with the left arm behind the body and the 
thighs and legs flexed. 

The first seep is the dilatation of the sphincter, which is accomplishetl 
by intl'Odncing the thumbs or first and second fingers of each hand and 
stretching the 111 uscle in all directions, until relaxation is complete. This 
should not be too rapidly effected, for fear of tearing the fibers. A soft 
sponge secured by a strong silk thread is cuniecl into the rectum abo1·e 
the piles, in order to prei·ent the descent of fecal matter; or a Barnes's 
dilator, as recommended by Dr. Willis P . King, may be introduced antl 
then fillecl with water. The bowel should then be irrigated with l-to-
5,000 sublimate solution. 

Seatecl in front of the patient, the operntor-presnming that the 
tumors are present in the entire anal circL1mfereuC'e-i11troduces one or 
two fingers or his left hand and by pressure with the palmar surface of 
the fingers from aboi-e downward, brings the muconR membrane, which 
lines the hremorrhoiclal tumors and these tumors well down to the mar
gin of the anns. 

\Vi th the sphincter well dilatecl and the hremorrhoicls plainly in vie11·, 
the tumor may be grasped with mouse-tooth forceps and the mncons 
membrane covering the hromorrhoid snippecl with Rcissors near the !ere! 
of the bowel wall. This should be stripped ofl', taking care not to cut 
the ,-essels which form the vascular mass; anrl when the mucous mem
brane is dissected from the pedicle, a strong "ilk ligature may be thrown 
aronnd and the tumor cut away. Shoulcl the pedirle be broader than half 
an inch it should i.Je transfixed and tie<l with tlw double (crossed) ligatnre 
lt is not necessary to close the opening in the mucous mernbmne. Shoul<.1 
the vessels be prematurely cut with the scis>ors, they can he l'l'asperl with 
mouse-tooth artery forceps, or a suture may be inserted hy means of a 
curved needle and tierl. At times a large-sized Sims vaginal spernlnm, 
two or th1·~e inches in diameter, will be fonnd an excellent instrument to 
expose the tumors after complete dilatation of the Rphinrter ani. The 
method just ~iven is applied to each tnmor in s11cces•ion nntil all are 
didde(l. Another method is to transfix without dividing the mucous 
membrane and tie off the tnmor at the )e1·el of the lining membrane of 
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the rectum with a double silk thread. It is always advisable to see that 
they are interlocked before they are tied. The threads may be disasso
ciated uy traction on the ends and then intel"iocked by carrying on one 
side o! the tumor one thread two turns o,·er the other. After tying, the 
tumor is cut off 11ear the ligature, a thorou11h irrigation made, and the 
rectal sponge withdrawn. A stiff-1ubber tube, about a quarter of an 
inch in diarneter and four inch<>s long, should now be well wrapped with 
iodoformized gauze until it has a gross diameter of about th1·ee quarters 
o[ an ineh; this is lubricated with raseline and introdu<'ed into the anus 
for three inches and held in place by a pad o[ gauze and a T-bandagc. 
The function of this padded tube is to prevent oozing from the bowel 
should one of the ligatures slip, or should the wounds of the Paquelin 
c.rntery be stretched open by the rernoral of the sponge. It also pre
vents the accumulation of gas, which would cause spasmodic action of 
the sphincter muscle. It is adYisable to gfre a hypodermic of morphine 
as the opemtion is being completed, as pain is present in practically all 
cases. Calomel triturates should be ghen within six honrs after the 
operation, usually one or two grains. In this way the bowels are mo,·ed 
on the second day after the operation, and ernry clay the1 eafter hy 
calomel tritnrates or saline laxath·es. It is not good practice to bind up 
the patient's bowels for firn or six days or a week afte1· the operation, 
for great pain and annoyance are caused when folly formed or hard 
feca l n1atter is for<'ed through the bowel. The tube comes away \\ith 
the fir;t ac1ion of the bowels and is not replac<>cl. 

E.rcision of tlte II!Pmorrlwiclal l1aricosities. to.r;1t71Pr u·ilh a ('irrle of 
!lie Tenninctl j)fucous Membrane qf the Redum- Tl71ifehead's Opera
lion.-The prepamtion of the patient 2nd 11osition on the table a1·e the 
same as just g ivfln. 

Tho sph incters are thoroughly paralyzed by cliirital stretching, so that 
they ha1·e no grip, and permit the hromorrhoids and any prolapse there 
may be to clesrenc1 without the slightest impediment. 

Br the use of scissors and dissecting forceps the rnnrons membrane is 
dil'idecl at its junction with the skin ronnd the entire circumference of 
the bowel, m·ery irrPgnlarity of the skin being carefully followecl. 

The external and the commencement of the internal sphincters are 

Fio.GS!l.- Smith'shremorrhoidal clamp (i,·ory-platcd). 

then exposed by rapicl dissection . and the mucous membrane and 
atrnchec1 hiPmorrhoids thus separated from tbe snbmucous hed on which 
they rested, are pulled bodily clown, any unclivirled point< of resistance 
bPing snipped acro:s, ancl the hromorrhoids brought below the margin of 
the anus. 
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The mucous membrane above the hmmorrhoids is now <lidded trans. 
versely in successive stages, cutting about one fourth of an inch at a 
time, inserting a suturP of strong catgut before tl1e division is made. 
The sutures should be tied at once, and this repeated in the entire cir
cumference of the anus. It is important that the sutures should be so 
closely applit>d that the mucous membrane and skin are absolutely in 
apposition throughout the entire circumference. It is more important 
that too much of the lining membrane be not sacrificed. \Yhitehead 
advises torsion to all bleeding points, but catgut ligatures are more relia
ble. If the operator keeps close to the external sphincter and works 
with the blunt-pointed scissors there will be very little bleeding. The 
dressing is tlw same as jnst girnn for the appli cation of the ligature. 

The operation with the clamp and cautery is performed as follows: 
After stretcliing the sphincter, the tumor is drawn out and grasped at its 
base between the jaws of the clamp (Fig. 689), and the blades closed by 
tightening the screw in the handles until the 11mmorrhoid is strangu
lated. l~ is advised to grnsp the bmmorrhoids in such a manner that the 
instrument points directly up the bowel. ll'itb the scissors the mass is 
cut away about one fomth of an inch external to the clamp, and the cut 
surface thoroughly cauterized with the Paqneliu or the actual cantery. 
The ivory plates upon the jaws of the clamp protect the mucous mem
brane of the bowel from being burned. "Then this is done, the blades 
shonlcl be slowly separated, and, if aJl)T oozing is seen, the bleeding point 
should be again touchecl with the cautery. The after-treatment is tbe 
same as for the preceding operation. 

In capillnry lul'morrlwids the chief symptom is hmmorrbage. The 
bleeding occurs with and after each stool, or may follow violent exercise 
or straining. If the finger is carried into the bowel, no tumors are felt, 
and there is usually no tenesmns. If the speculum is employed, the 
mucous membrane will be seen to be etudded with bleeding points or 
tufts projecting a slight distance from the normal le,·pl of the lining 
membrane of the rectum. They are red, not unlike small raspberries 
in appearance. aml bleed profusely at the slightest provocation. They 
are really new formations or chronic granulation tissue, rich in capillary 
loops. 

The treatment consists in dilatation of tbP anus and rertum with the 
speculum, and in touching the bleeding points with the Paqueliu rau
tery until all bleeding ceases. If the cautery is not at hand, pure nitric 
acid should be applied. 



CITAPTER XXVI. 

OENl'l'O-URI~AJ{Y ORGANS. - KIDNEY H. 

Wonnds.- Ruptnre of the kic1ney may occur not only directly from 
a pmdratinr1 wound , but from a blow without penetration inflicted °'·e1· 
this organ, and indirectly as froiu a fall from a height, striking on a 
remote part of the bocly as the buttocks or feet. The immediate symp
tom is hrnmol"l"hage. which is proportionate to the extent of the injury 
ancl especially to the location of the wound in the kidney. If only a 
limited area of the cortex is torn, the bleeding may not be dangerous, 
but where the larger vessels near the hilum are inroh·ecl, alarming 
ha:om orrluu~e mny occur, while shock, vomiting, pallor, cold perspira
tion, rapid and weak pulse, are present in the majority of surh cases. 
Pain is severe at times ancl is felt not only in the region of thP orga n, 
hut is transmitted in the direction of the ureters into the bladder, pro
ducing tenesmuR, extending clown the leg, ancl in males to the testicle, 
of that s icl e whiC"h is generally retracted toward the external ring. 
Extrnvasation of urine takes placP, and when the eapsule is torn it may 
find its way either through a posterior rupture into the loose areolar 
tissue of the retroperitoneal space, or, in cases of anterior rupture of 
the capsule, it nrny escape into the peritoneal cavity. IIrnmorrhage 
or!'urs also into the uriniferous tubules and pelvis of the kidney, gra,·i
tating along the ure ters into the bladder, where it mny be in evidence 
in the clischarged urine. At times bloocl riots form either in the ure ters 
or in the pell"is of the kidney, preventing the urine from fl owing into 
the bladdet· ancl prod ucing what may be mistaken for partial s uppres
sion of urine, th e urine from thi s kidney being cl isrharp:ed either into 
the retroperitoneal space or through an external wound, if surl1 exists. 
There may be. howe,·er, as a result of injury and the consequent shock, 
a partial suppression of urine without rega rd to the or<'lnsion of the 
l!l"eter on one •ide. The more remote sy mptoms of rupture of the kid
ne)', which are met with nsnally from twehe to twenty-fonr hours after 
tbe injury, are increased loealized tenderness, distention or swelling in 
the lumbar region, and exacerbations of tempemturr, with or without 
rigors or chills, clue to septic infection either from urin e which is not, 
sterile or through the external opening. 

Treatme11t.-Th e immediate indicat ion is tlw arrest of !Hemorrhage, 
and when the cond iti ons are alarming this should be c101w by immedi
ate inrision o,·er th e known location of the or~an, ancl the IHC'morrhage 
controlled either by parking with sterile gauze when the rortirnl sub
stance alone is invol1"8d, or by direct sut ure with sterile catgut through 
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the cortiral substance when the location of the ruptnr·e anr1 the charac
ter of the lucmorrhap:e will require. "'hen the lar·get· ve"8els near the 
hilum are involved, direct ligature at the bleecling point is addsable, or, 
in cases of p:reat depletion, where Yaluable time would be sacrificed in 
the ell'ort to find the blee<ling points, a temporary lip:ature en ma.ise to 
the pedicle of this orp:an will be justifiable. Tn counteracting the danger
ous effects of such hmmorrhage, the immediate injection of a hot saline 
solution is of inestimable valne. \Vhen septic infection has occurred, 
as will be determinecl by the symptoms jnst g-iven, careful exploration 
with an aspimtini: needle, under cocaine anresthesia, should be made at 
the point of selection (usually that of greatest tenderness), and if pns is 
discoverecl, an incision should be made, the pus e1•acnated, and the 
wound il'l'igated with mercuric-chloride solution (1-to-10,000J and drained 
\vith a rubber tube or iodoformized gauze wick. Even when pus can 
not be discovered by the aspirating needle, incision is indicated if 
there are pronounced symptoms of sepsis. The kidney may be easily 
reached by a perpendictllar incision extending from an inch abore the 
level of the last rib three or fonr inches downward parallel with the 
spines of the lnmbar vertebrm and from three to three and a half inches 
from these spines. It is located jnst in front of the onter border of the 
quaclratus lumborum muscle, its lower extremity reaching nearly to tLe 
umbilicus. Should the organ be practically destroyed as the result of 
injury, free drainage will secure safety, and some time should elapse
usnally six weeks to three months-before removal of the disintegrated 
organ should be undertaken, in order to enable the remaining kidney to 
become accustomed to its increased function . 

The kidney is often the seat of morbid changes, which occnr partly 
from intel'llal violence (calcnlus), or structural changes, which may at 
times demand surgical interference. Pyelitis, pyoneplirosis, llydro
nephrosis, nepllrolithiasis, tuberculosis, g11rnma, and certain new for
mations, as C!Jsls, carcinoma, sarcoma, rlwbdomyoma, adeno111a, and 
angioma are among the chief diseases of a surgical nature. 

PYELITIS, PYELOXEPILHITIS, AND TlYDHOXFPJIHOSJ8. 

P!Jelitis, an inUammation of tlw pelvis anrl calices of the kidney, is of 
frequent occurrence. \Yhen the substance of the kidne.v becomes in
volved it is known as ]Jyeloneplll'ltis. In extreme cases the whole kid
ney may be converted into an immense abscess, clidcled and subcliridecl 
by trabecnlm, but limited by the original distended capsule. Intlam
matiou of the renal pelds, uncomplirnted with any other lesion of rhe 
urinary apparatus, rarely develops symptoms appreciable 10 the patient 
or snrgeon. "?hen it assumes snrµ;icnl prnpcn'tions it is nsnally second
ary to a pathological condition somewhere in the genito-urinary tr:H'I. 

A frequent cause is nephrolithiasis. A stone or ralC'lrlns lodged in the 
pelvis induces intlammation hy its pregence or by ohstrurtion of the 
ureter, and causes a distention of the pelds with urine (hydrnnephro
sis), or when pus is present with the l'eta!ned mine (hydro-pyonephro-
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si,). Or the disease ma,, be due to an ascending inflammation, ureter
iti~, cy•titiH, or urethritis, or to an obstruction to the outflow of urine, 
caused by an enlarged prostate or tumor or urethral stricture, with over
distention of the bladder ancl ureters and renal pelvis, ultimately de
stroying the substance of the kidney. 

'l'he disease is u nally bilateral unless caused by renal calculus or 
stricture of the ureter on one side. _\.nother frequent cause of pyelitis 
ancl pyelonephritis is tuberculosis, which is often secondary to a tubercu
Ja1· focus in the lungs or elsewhere. The prolonged use of blenno1Thetics
canth:nides, tmpentine, cnbebs, etc.-improperly employed in the treat
ment of gonorrhcra, may caL1se an active congestion of the kidney, from 
ll"hich pyelitis or pyelonephritis results. The pregnant uterus, or uterus 
enlarged from other causes, may, by pressure upon the ureters, cause pye
litis. In rnre instances violence from without may be a cause, and the' 
disease may also result from a suppnrative inflammation surrounding the 
kidney (perinephritis). Certain systemic infections diseases, such as 
scarlet fe,·er, diphtheria, osteomyelitis, etc., are associated with pyelitis 
and pyelonephritis. In these cases, howe,·er, the inflammation rarely 
proceeds to recognizable pus formation, ancl its presence is o,·ershadowed 
b)- the gradty of the primary disease. 

Direct extension of an acute gonorrh<Pal inflammation of the kidney, 
as gh"en by Keyes, is not, as a rule, associated with appreciable renal 
symptoms. 

Diagnosis.-Pyelitis and pyelonephritis are nearly always associated 
ll"ith symptoms of cystitis. A chill occurring during the course of a 
cystitis suggests pyelitis. The history of an antecedent attack of renal 
colic, a clnll pain in the loin radiating clown the course of the ureter and 
inner side of the thigh, with retraction of the testicle on that side, are 
strong evidence of the presence of this disease. In loug-stancling pye
Jonepbritis ;t tumor may be made out by deep palpation. Tubercnlar 
pyelitis may be suggested by the presence of tubercular disease else
where. Careful examination of the urine is the most important step in 
diagnosis. The snclclen disappearance of the pain, decline in tempera
ture, and symptoms of sepsis, with an exaggerated quantity of pus in 
the urine, should confirm the diagnosis. These cases of explosive pye
lonephl'itis are not uncommon. The reaction of the urine to litmus 
paper is of importance. In pyelitis the urine is excessirnly acid, re
maining so for several clays upon standing, with a greenish, oily deposit 
of pus and debris, while in severe cystitis, without in\'Oh•ement of the 
kiclnev. the nrine is neutral or even alkaline from ammoniacal decom
positi~n. Under the microscope, pus, mucus, occasionally hyaHne and 
granular casts, blood corpuscles, and epithelial cells, peculiar to the 
renal pelvis, are found. In the diagnosis of this disease the cystoscope 
may be used with advantage to determine if it be unilateral or bilateral. 
'!'he bladclet· should be thoroughly washed out with warm boric-acid 
solution to free it from all pus ancl mucus, then, with about half a 
pint of this solution in the bladder, the cystoscope should be carefully 
introduced through the nrnthra and im·erted, holding the mirror well 
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above the floor of the trigonum, the electric light turned on, and search 
made for the urethral outlet. The boiling up of pus, mucus, and slu·eds 
from the ureter whicll leads down from the diseased kidnPy cau read
ily be seen. A ready means of diagnosis is to wash the bladder o11 t 
thoroughly, and after fifteen or twenty minutes to collect the urine 
by the introduction of a clean Nelatou catheter. If the pus is abun
dant and ernnly mixed with the urine, it undoubtedly comes from the 
kidney. 

'l'r~atment.-'Vhen pyelouephritis exists exploration and drainage 
are indicated with removal of the kidney, if the condition demands it. 
As a rule, however, it is safer to dela1• the nephrectomy until sel'eral 
months of c1rainage in order not only to build up the condition of the 
patient by the arrest of septic absorption, but to accustom the opposite 

' organ gradually to the additional labor placed upon it. In miltler cases 
the treatment of the disease is usually the treatment of the cause. The 
cystitis should be treated by rest in bed, warm fomentations 01·er the 
bladder and kidney to relie"e pain, diluent drinks, and the administm
tion of salol, oil of wintergreen, or other sterilizing diuretics internally; 
occasionally irrigation of the bladder with warm boric-acid solution is 
of advantage. 

Urethral strictures should be divided, obstructing tumors rerno1·ed, 
or the bladder drained above the pubes; stone in the ureter or kidney 
pehi,, if made out, should be removed by direct incision. Tuberculosis 
of the kidney. if unilateral, can not be cnred other than by nephrectomy. 
In the female benefit may be derived from direct irrigation of the pell'is of 
the kidney through the ureter. The method first practiced by Pawlik, 
of Prague, and perfected and popularized in Amel'ica by Kelly, of Balti
more, deserves careful consideration, aud is given in tbe article on the 
ureters. 

Hydronephrosis. -Uydronephrosis, the gradual distention of the 
pelds of the kidney caused by an accumulation of the urine from an 
obstruction to its outflow, is usually attended by more or less atrophy of 
renal substance. It sometimes reaches enormous dimensions, and again 
may be so small as to escape observation. The condition is alwa)·s a 
primary stage of pyelonephritis. Chronic hydronephrosis nearly always 
results in a suppuratii·e inflammation. It is either a congenital or an al'
quired lesion. "'hen congenital, it is the result of partial or complete 
occlusion of the nreter or urethra. "'heu acquired, it is the result of an 
impacted calcultts iu the ureter, or strictttre of this tube, pressure of pel
dc tumors, growths in the bladder encroaching npon the urethral or 
ureteral outlet, flexion of the ureter due to movable kidney, enhuged 
prostate in old men, and urethral strictures. 

The diagnosis is quite difficult unless the swelling is sufficiently larp:e 
to attract the attention by its size or to cause symptoms of compression 
of the abdominal organs. In most cases where the obstruction is not 
permanent but recurs at intervals, the disappearance of the swellin:r with 
the discharge of au extraordinary quantity of lll'ine is a positive symptom 
of hydronephrosis. Pain may be absent or excruciating in character. 
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Pressure of the tumor upon the overlying colon may gh·e rise to disturb
ance in this tube. Urmmia is at times present and of serious character 
when the dis~ase is bilateral. A posith·e cliagnosis can be made with 
safety by exploratory puncture with an aspirating needle. The disease 
may coexist with a hydatid or an ovarian cyst, or cyst of other organs in 
the region of the kidney, such as the pancreas 01· spleen, or with abdomi
nal ascites. In the latter, however, the level of the fluid changes with the 
different positions assumed, and the history of an antecedent Jiye1· trouble 
almost always precedes ascites. Hyclaticl vesicles are found in the urine 
or obtained by exploratory pnnctnre, and enable us to diagnose this 
cyst, which is rarely bilateral, while hyclronephrosis is frequently so. 
Cysts of the spleen and pancreas are rare, and the earl y history of their 
origin will point away from the kidney. 

ln the treatment of hyclronephrosis, a ttention should be directed to 
prophylaxis. The diagnosis of nephrolithiasis, enlarged prostate, or 
urethral stricture should demand the surgeon's attention before hydro
nephrosis results. Iu the majority of cases, with moclerate tumefaction, 
operati1·e measures are not indicated. Symptoms of unemia call for 
warm baths, cl iaphoretics, and purgatil·es, in the effort to eliminate by 
the skin and bowels the necessa1-y quantity of urea. " 'hen large enough 
to interfere with the comfo rt of the patient, or wheu well-marked sepsis 
supen'enes, the fluid should be evacuated. If suppuration has resulted 
in the sac, preference should be given to free incision. The wall of the 
cyst may be stitched to the abdominal wound, or if urgent symptoms be 
not present, the dissection ma~' be carried down to the cyst capsule and 
the wound packed with sterili,ecl gauze for a clay or two, un til ad hesions 
ba1·e taken place, after which the contents should be e1·acuated. In 
milder eases a steril e aspirator needle shoul<l be introduced at the most 
pl'Ominent pa1t of the obstrn ction near the last rib, and the contents 
remo1·ed. Injections of iodine, carbolic acid, and other irritating sub
stances should not be practiced. Impacted calculus demands remornl. 

NEPJIHOLITJIL\SIS. 

The most freqnent condition of nephrol ithiasis is where the urinary 
salts are precipitated in crystalline form withi n the kidney tubules, pel
ris, or other portion of the urinary tmct. A gouty or rheumatic diathe
sis predisposes to gravel. A renal stone is formed by these small urinary 
crysta ls agg1·egnting around a nucleus o{ epitheli11 111 , mucus, blood-clot, 
or other organic substa nce. Although chiefly eomposerl of uric acid in 
Yarious combinations, or oxali c acid in combination with Jim e, these ral
rnli may be as variable in composition as those to be considered in con
nection with diseases of the bladder. .\.ccording to analyses made by 
'l'a\"lor of the calculi in the Hnntel'ian "fuseum, tltose occurl'ing in chil
dr~n are chiefly muriate of ammonia : in adult life, ul'ic aricl; and after 
forty years of age, oxalate of lime. The~- may be found in the substance 
of the kidne~-, in the pehis, or projecting from one into the other; more 
frequent])·, however, they are met with in the pelris of the kidney. .A 
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kidney stone may be single, in size varying from small particles of sand 
to several ounces in weight; or there may be several hundred small ones 
of irregular size, round and ~mooth by mutual friction. 

The symptoms are variable. Unless se,·ere pyelitis supervenes, or me
chanical obstruction to the outflow of nrine from the pelvis by impac
tion in the ureter is edclent, the patient's attention may not be attracted 
to the kidney. If. however, snclclen occlusion of the ureter ensues, it 
produces symptoms of great distress. If the stone is small and smooth, 
it may find its way into the blaclcler without much pain ; but when large 
enough to distend the ureter, or rough, pain is extreme. It may be con
stant or spasmodic, and is usually referrecl to the neighborhood of the 
impaction. In males the testicle of the affected side is drawn up toward 
the external ring, and the pain may radiate clown the thigh and leg. 
Vomiting may be present. The duration of the attack varies from a few 
hours to clays. 'Vhen the stone escapes into the blaclcler the relief is as 
snclclen as the attack. In some instances, however, it becomes hopelessly 
impacted. The presence of blood in the urine is important in connection 
with the pain, especially so w)len it is increased by exercise and dimin
ished after rest in bed. The microscope may also show epithelial cells 
charncteristic of the renal peh'is. The clisco,·ery of small calculi that 
hase passed with the urine confirms the diagnosis. 

Treatment. ~In patients known to have the nric-acicl diathesis, or 
. when the characteristic brick-dust deposit is in the urine, the kidneys 

should be tlooclecl by administering large quantities of alkaline water, 
and by sterilization of the urine with salol and gaultheria, as heretofore 
given; such patients should be acl\'isecl to live on a low diet, largely 
vegetable, to abstain from alcoholic liquors, and to take plenty of out
door exercise. The urine should be examineil occasionally, and if found 
very acicl, thirty grains of citrate of potassium in a large tumbler of 
water shonlcl be given three times a clay. "rhen the paroxysms of pain, 
clue to the passage of the stone through the ureter, occur, morphine or 
chloroform shoulcl be used to allay the extreme suffering. A hot bath 
ancl fomentations may be used with benefit. In extreme cases and when 
the stone is known to ha\'e become impacted, exploratory operation 
should be clone ancl the stone carefully remo,·ed. Should the kidney be 
entirely destroyed by the presence of a large number of stones or by 
pyelonephritis and the disease be confinecl to one kidney, the question 
of nephrectomy may be entertained. If a portion of the kidney is still 
capable of excreting urine, it is advisable to pack the wound and allow 
it to heal by granulation. If the stone be not found in the renal snh
stance or peh'is, the whole length of the ureter must be palpated. The 
operations of nephrotomy ancl ureterntomy are described on another 
11age. 

Cysts of the Kiclney.-Cystic tumors are occasionally encountered in 
the kiclne~'. They are caused by an obstruction along the comse of the 
ul'iniferous tubules. causing a dilatation or cyst formation from retention 
of the urine, are usually small, and mav be single or mnltiple. The con
glomerate Yariety is a true cystic clegen~ration of the kidney, and is rare. 
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Both kidneys are nsnally involved, and for this reason the prognosis is 
gra,·e. The degenemtion continues with the formation of cysts, until in 
course of time all trace of kidney substance disappPars. " 'hen bilateral. 
snrl(ical treatment is not called for . Hyclaticl cysts, due to the lodgment 
of the ov,i of the Tamia echinococcus, are met with occasionally in the 
kidney. The tumor may become so large as to be mistaken for ·an orn
rian cyst. Pressure symptoms on the contigt10us dscera or distinct 
bulging in the region of the affected organs will probahh· be the onlr 
indication of its presence. A differential diagnosis betwe~n these ren~l 
cysts may be made by aspiration. The fluid from a hychonephrosis 
would be urine; that from a simple or conglomemte ryst, albuminous; 
while Oniel from a hyclaticl would contain the chararteristic hooklets. 
It is a safe rule in practice, when a tumor of the kiclney becomes large 
enough to be appreciated by palpation and inspection, and should prore 
to be cystic in character, to erncuate the contents. This may be done 
hy aspiration or, better, by au incision into the cyst, stitching the cyst 
wall to the edges of the wound. 

Solid Tumors of tlie Kidney.-Of the solid tumors which affect the 
kidney, sarcoma is the most freqtient; it occurs chiefly in the young, 
and is occasionally congenital. Carcinoma of the kidney usually assumes 
the (so.called) enceplwloid form, less frequently the melanotic. A rare 
form of tumor known as rlwbd01nyoma orrnyosarcomct sometimes occurs 
in this organ. In the differentiation between sarcoma and carcinoma of 
the kidney the only guide is the age of the patient, for, as just said, 
sarcoma occurs almost always in the young, ancl carcinoma rarely before 
the thirtieth year of life. The presence of a tumor solid in character in 
the region of the kidney, with symptoms of pre" ure upon the ureter, 
renal Yein, or ascending vena cant, and displacement o[ the mnss clown
warcl in the direction of the navel, wonld indicate the presence of a solid 
neoplasm. Pressure upon the sperrnatic vein in the male may produce 
varicocele. Exploration with a Yiew to extirpation is the only ,,-ay to 
confirm the diagnosis as soon as a solid neoplasm is recognized. In the 
remornl of large sarcomata in children, and, in fact, in all operations 
upon large vascular tumors of the body, the Trendelenburg posture is 
preferable, since the graYitation of the blood to the chest and to the 
upper extremity lessens the clanger of hromorrhage. In some of these 
cases a long trans1'erse incision from the middle line to the quadratns 
lumborum, combined with the perpendicular lumbar incision, is essential 
lo the safe remora l of renal neoplasms. 

Fibroma of the kidney has been met with in few instances, and, while 
not a malignant growth , it should be removed, since it produces great 
discomfort by displacing the organ. 

Jiovable ancl Floating Kidney.-The kidney may be displaced di· 
rec/ly by a blow urer the seat of this organ, or indirertly b)· a fall from 
a height, the indidclual striking upon the feet, stretching or rupturing 
the fascia! attachments. It may also be displacerl by tight lacing in 
women. especiallr on the right side, where expansion of the che. t is 
interfered with ancl the Jil·er forced downward upon the kiclney in the 
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inspiration act. It may also be displaced, as just said, by increaRed 
weight due to hydronephrosis and the de"elopment of tumors in con
nection with it. Rapid absorption of the pel'irenal fnt-as in pregnann· 
or in disease-adds to the tendency of this organ to gmritate from it• 
normal position. Displacement of the kidney may also be congenital. 
In a case which came under my obsen·ation the kidney was found in 
the pelvis. 

A kidney is said to be "floating" when it has descended so far that 
it has pushed the peritonreum ahead of it and is encapsulated in the 
peritonrnnm, in the same manner as the testicle in its descent. It is 
"mornble" when it is displaced bnt not encapsulated by peritona>mn. 

JJia,qnosis.-A thickened and enlarged gall bladder, a tumor of the 
colon, or mesentery, or omentum, should be carefully excluded. In one 
instance a lobular prolongation of the right lobe of the liver, in shape not 
unlike the kidney, ll'US mistaken by me for a floating kidney-which 
organ was found in its proper place. Opening into the peritoneal carity, 
the tumor was found to be a projection from the 1i ver with the gall 
bladder attached. It was connected with the liver by a well-defined 
isthmus about two inches wide and one fourth of an inch in thickne'8. 
The presence of a tumor in the lower portion of the hypochondriac or in 
the lumbar region, in shape conforming to that of the kidney, reducible 
in the direction of the normal position of this organ, and disappearing 
by )!radtation in the same direction when the pelds is well ele"ated, are 
physical signs which point decidedly to a misplaced kidney. 

Bimanual palpation will aid in the diagnosis. It can be best recog
nized with the patient in a semi-reclining position, with the abdominal 
muscles entirely relaxed. Certain symptoms, such as renal colic, clue to 
ornl'lapping or doubling of the ureter and its temporary occlusion, or 
a dragging, peculiar, ancl sickening sensation which accompanies this 
]Psion, should be of valne in arriving at a correct diagnosis 

The treatment of this condition is surgical in all cases in which the 
condition of the patient will justify operath·e interference. The method 
practiced by Prof. Geor)!e Ben Johnston, of Richmond, Ya., has yielded 
in his bands very satbfactory results, and is to be preferred. Ile em
]J\oys the lumbat· incision to expose the or)!an, the fatty capsule of which 
is peeled off; the capsule proper is then incised for two o~ three inches 
of its length, reflected on either side of the incision for one fourth of an 
inch, and these reflected edges are stitched to the muscles and deep 
fascia by two rows of sutnres, prefernbly kangaroo tendon or stron)! cat
gut. In making the incision. the patient should be on the side-the right 
side in operation upon the left kidney, and vice 1•ersa. It should begin 
a little above the last rib and extend well down to the nest of the ilium, 
along the onter edge of the quaclratus lumbornm muscle just where this 
is in contact with the aponeuroses of the abdominal muscles, about three 
to three and a half inches from the vertebral spines. Some of the lumbar 
vessels are usually divided ancl should be secured at once. B~- strong 
retraction the retroperitoneal spa~e is readily foun<l. Should the perito
nrenm by acciclent be opened, it should be stitched up at once with 
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catgut. ln some instances where the space between the ribs and the 
iliac crest is unusually limited, a transYerRe incision may he added, 
and this should be freely made, k eeping just below the le,·el of the 
twelfth rib. It is usuall y addsable not to close these wounds, bu t to 
pack with iodoform gauze after partial closure by sutures. The same 
inci ~ion is snflicient for all cases of explomtory nephl'otomy, or for 
expos nre and drainage of the pehis of the kidney, or for the removal 
of stone. 

\\'hen n'1!p1ueclomy is undertak en, two methods may be en tertained : 
tbe posteri or Ol' retroperitoneal, and the anterior or in trnpel'i toneal 
method. If the mass to be removed is Yery bl'ge i t is ad visable to dis
sec t the peritonicum \\'ell up to the ,·ertebral column in ord er to expose 
the pedicle of the kidney, and in ord er to accomplish this a trnns,·erse 
incision joining the perpendicular or lum bar wound is necessa ry. It is 
much safer fo r the patient to be subjec ted to a free incision which com
mands the la rge vessels not only of the peclicle but the newl y fo rm ed 
ressels which may ha,·e de,·eloped with the tumor. 

" ' hen the anterior operation is undertak en, the incision is made 
along the linea semilunaris until the peritoneal ca dty over the k id ney is 
freely opened and the intestines are di splacecl un der hot sterilized pads 
toward the median line, the posterior peritonreum ca refnll y divided and 
dissected awa y until the pedicle of the lddney is ex posed and the vessels 
secured. It is always advisable that the posterior inci sion in the peri
tonreum shoulcl be made extern al to the colon, di splacing this orga n to 
the median line. A single ligature each fo r the artery, vein , nud ureter 
will suffi ce. The wound through the peritonrn nm should be closed by 
catgut sutures, the abdominal wouncl with silkworm gut, with no a ttempt 
at draining . 

In the posterior operation packing and drainage after par tia l suture 
is advisable. 

U RETE RS. 

Congenital lesions of the u reter rarely call fo t• surgical interference. 
Occasionally thi s tnbe comes off from the kidney in a normal position 
and ends i,.; a c11l-de-sac, or a vah·e may be present wh ich pre\'ents the 
escape of nrine into the bladder. Instead of entering the bladder. the 
ureter may open into the canal of the urethra in either sex ; or occa
sionally it may terminate in the vagina. Cases ha"e been repor ted 
where two 0 1· more ureters or prolonged cali ces proceeded from one 
kidney and united below in a single tube. If any of these conditions 
can be determi ned, the ope rative trea tment would require either a re
moval of the kiclnev or the tra nsfer of the end of the nreter, first, into 
the hlad cl er, if this 

0

be possible, or out through the integument at the 
most cmwenient point to establish the urinary fi s tula. In all snch oper
ations it is essPntial before ex tirpati on of the k irlney to determine the 
presence and condition of the opposite organ . If there are two kidneys, 
one of these being normal, i t is addsable to remove the offending organ 
rather than to lead the ureter into the rngina or intestinal canal. on 
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account of the discomfort produced by this procedure and the danger of 
ascending infection. 

There are three narrowings in the normal ureter, the first about onp 
and a half inch from the pehis of the kidney; the second, at the 
point of crossing of the iliac artery; the third, at the entrance into the 
muscular wall of the bladder. It is at these points that calculi or in
flammatory matter, pus, etc., drifting downward from the pelvis are apt 
to lodge. 

The ureter is a muscular cylinder, varying in length from ten to 
fifteen inches. IL descends in a slightly curved line from the kidney to 
the urinary bladder, and its relation to the peritonreum should be care
fully studied. Normally it is so firm ly adherent to this membrane that 
when the peritonreum is lifted the ureter goes with it. In retroperi
toneal operations it may be easily found attached to the periton;enm 
and running about half an inch external to the line of adhesion of this 
membrane to the spinal column. 

Traumatic lesions of the ureter may occur frorn penetrating wound, 
and (in certain cases of fracture) from projecting particles of bone. or 
perforation may occur from the pressure of an impacted calculns. The 
treatment demands exposure of the seat of injury, suture of the di1•ided 
ends of tl1e canal, as will be described hereafter, or, if this is not possi
ble, the establishment of an external urinary fistula, after which at some 
proper time the removal of the kidney of that side may be considered. 
Impaction of a calCL1lus in the ureter may be determined by the symp
toms already gh·en in the section on nephrolithiasis, and in addition the 
X ray may be called into requisition. 

If the lodgment has occt1rell at the two loll'er contractions, palpation 
by the rectt1m or vagina for the lower, and direct palpation throngb the 
abdominal wall for the upper narrowing, may succeed in locating the 
stone. An incision may be necessary to a correct diagnosis, especiall)' 
when the stone is located in the upper contraction, and, when found, if 
the stone can not be crushed between the thumb and finger, the ureter 
should be opened and the calculus remoYed. 

Longitudinal ll'ouuds of the ureter "·hich communicate IYith the 
peritoneal cavity should be closed by direct suture, aud in all such oper· 
ations thorough drninage should be securecl. "rhen longitudinal "-ounds 
of the ureter, accidental or incised, do not open into the peritonreum. it 
is not necessat·y to employ sutures, since such wounds usually close hy 
granulation. 

In dealing with the nreter, the extraperitoneal route should be used 
whenever possible. Cicatricial stenosis, if not too extensire, should he 
treated by Fenger's method. ]\fake a longitudinal incision through the 
contracted portion ; bring the upper and loll'er ends of the incision 
together by folding the ureter upon itself, and unite the contiguous 
surfaces to each other with silk sutures (Fig. 690). 

To expose the ureter in the retroperitoneal space, make an inchion 
from the last rib to near the iliac crest. parallel to and three and a ball 
inches from the vertebral spine. From the anterior spine, when ueces· 
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sary, the incision should be extended inward and downward to near the 
center of Poupart's ligament. Upon reaching the 11eritonrenm, this is 
carefully detached and rnised by the finger until its line of adhesion to 
the spinal column is reached. The ureter will be found adhering to 
the penton<Cum from half 
an inch to one inch from 
the line of adhesion of 
the membrane to the 
spinal column. On ac
count of the position of 
the vena cava ascenclens 
on the right side, the line 
of mlhesion is somewhat 
more external. 

In lra1tSl'erse wounds 
with complete division, 
efforts at direct suture 
and reunion ha,·e all 
failed on account of th e 
greatdiflicnlty of manip-
ulation in so deep a sicu-
ation and the retraction 
and sepal'ation of the FIG. 690.-Fcngcr'~ method for fl>lit!fof::-tricture of the ureter. 
ends. The more rational 
proredure is to form a fistula by transferring the end of the upper por
tion of the cli1·idecl tube to the integumeut at a conl'Pnient point. usually 
near the kidney posteriorly. For secmity, a ligature may be appl ied 
to the lower end . The question of uephrectomy will be a later consid
eration. 

Implantation into the bowel is such a g reat inconven ience to the pa
tient, as a rnle, and accompanied by such risk of ascending infection, 
that it is scarcely acl1·isable. 

In Yan Ilook 's operation inrngination of the upper into the lower 
seg-ment has been s nccessfully performed. " Ligate the lower portion of 
the tube one eighth or one fourth of an inch from the encl with silk; 
with fine, sharp-pointed scissors, make a longitudinal incision beginning 
one fomth of an inch below the ligature, the opening to be twice as long 
as the diameter of the ureter. In the upper portion of th e m eter, "ith 
Rrissors, make an incision beginning nt the open end of the duc t and 
carrying- it up one fotut11 of an inch. Pass two ,·ery smal l cmnbric sew
ing- neecl!Ps, armed with a s ingle catgut thread, th1·o ugh the wall of the 
npper encl of the m ethra , one eighth of an inch from the extremit,v and 
from within outward, the needles to be one s ixteenth to one eighth of 
au inch apart (Fig. 6Dl). These neeclles are no"- carried through the slit 
in the side or th e lower end of the ureter into and down the tube for 
hair an inch, 1vhere they are pushed thm ugh the wa ll of the clnrt side 
by side. By traction upon this catl(ut loop pulling upon the two cam
bric needles, the upper segment of the duct is drnwn into the lower seg-



ns .\ TEXT-BO OK ON SURGERY. 

ment. This being done, the ends of the ratgnt thread are tied together 
secn1·ely. The ureter is now carefully em·eloped with peritonreum and 
fine silk sntures inserted, passing only through the musct1lal' layer (Figs. 
No. 2 and 3). 

Operations invoh·ing the lo\\'er third of rbe ureter are difficult of per
formance through the abdominal wall. In the female the operative field 
may be reached through the \'ault of the rngina, as rlone by Prof. H. C. 
Coe, of New York, or it may be reached through a snpmpubic cys
totomy, the clanger of nrinary infiltration being carefully borne in mind. 

Partial resection of the sacrum by the method of Kraske may also 
a!l'onl acress to this part of the ureter. 

\\'hen a calcnlns is extracted by any of these methods, the wonnd 
should be packed and carefol iodoform-ganze-wick drainage established, 
the wound being allowed to heal by granulation. 

lt is at times essential to transfer the encl of a divided ureter into 
the bladder. Tl.le method suggested by \'an Hook and successfully per-

Fw. G\1\ .-Vnn llook'::i mclhod ofanu,.tomo~is of the divided ureter. 

l'ormed by Prof. Florian Krug is as follows: The left ureter having been 
dh·idecl, a small opening was made into the bladder and the end of the 
up1wr section of the nreter carried through this wouncl. Several rows 
of rarefnlly inserted silk sutures attached the tnbe to the wonnrl in the 
blaclcler, care being taken not to permit the needle to penetrate through 
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the musculnr layer into the lumen of the tube. Careful catheterization 
was practiced in 0t·der to keep the bladder empty and to pre1·ent leakage 
by hypen1i,tention. 

('alhdaization of the Ureters-Method ~f K elly.-Direct exploration 
of the ureter and irrigation of the pell'is of the kidney through this tube 

Fio. 692.-Dircct oculnr inspection nnd cnthctcrizntion of the urct1.:r..1 in the fcmnlc. ( ll ownrd Kelly. ) 

is done as follows: The apparatus required consists of a femnle catheter, 
a conical urethral dilator and sev!'ral spPrula with obturators, a com
mon head mirror, a lamp with an Argand bmner or electric droplight, 

a pair of long, delicate mouse-tooth forceps, a suction apparatus for 
compl!'tely emptying the bladder, a nreteral searcher, a nrereral ca· 
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theter without any hanille, cushions for f'leYating the pehis, or an in
clinecl plane. 

Careful cocainization of the urethra will in many instances enable the 
operator to examine the bladcler and catheterize the ureters practicall)· 

without pain. 
Should neces. 

'I •I sity clemanrl. 
general nar. 
cosis mav be 
employeci. 

The patient is placecl upon the back near the eclge of the table with 
the pelvis elevated as shown in Fig. 692. The bladder is completely 
emptied by catheter ancl the suction apparatus (Fig. 693). The conical 
graduated dilator (Fig. 694) is gently bored into the external orifice of 
the urethra until it is dilated as much as eight or ten millimetres. A 
speculum corresponding to the size indicated by the dilator is next 
introduced, holding the handle at first well abm-e the le,·eJ of the ex
ternal meatus, carrying the end on through the urethra and into the 
bladder by gently sweeping the hand downward and inward 01·er the 
symphysis. The obturator is now withdrawn, and the bladder at once 
fills •dth air, with an audible suction sound. If the air does not rush 
in, the hips of the patient are still fnrther e!e.-ated (from twelre to six· 

Fw.6!J,)-"ipcculurn. 

teen inches above the level of the table, Fig. 
692). "Tith the hPad mirror attached, an elec
tric droplight or bright lamp is held cloee to 
the patient's symphysis pubis to make the an
gle of reflection as small as possible. No"-, by 
properly directing the light, all pa1is of tbe 
bladder are easily accessible to dirert inspec
tion. Any urine which has collected during 
the dilatation can be remo,·ed throup;h the 
speculum by the suction apparatus, or by cot
ton pellets held by the manse-tooth forceps 
(Fig. 606). By exposing the trigonum and 
tuming the speculum about thirty c1eg1·ees to 
one side or the other. the orifices of the me
ters are seen. The urine will appear at short 
interrnls in jets from the orifice ; in patbo· 
logical conclitions, pus and blood may be seen cominli from one ureter 
while the other discharges normal urine. The mucous membmne of 
the blaclder is usually of a deeper rose-color near the orifice of the ure· 
ter; at times it is deeply injected. The searcher (Fig:69i) may be intro-
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duced through the speculum imo a suspected ureteral ori
fice, which, if found, will allow the searcher to pass in for 
several centimetres. The latter is then withdrawn and the 
ureteral catheter (Fig. 098) introduced. By leaving this 
catheter in the ureter for a few minute , the urine which de
scends from the kidney of that side will be discharged through 
it, while the urine from the opposite sicle collects in the emptied 
bladder, thus affording an opportunity to make a separate 
analysis of the urine of each kidney. The diagnostic value 
of this practice is evident. Tf the patient is stout, or if the 
bladder 1or any reason does not readily distend with a ir, the 
inspection "ill be best conducted in the knee-breast posture. 

Pawlik's met/iod.-Free-hand ureteral catbeterization is 
practiced in the following way: The patient is brought with 
the buttocks to the edge of the table, with the legs ancl thighs 
sharply tlexecl. The vuh-a and rngina are cleansed with soap 
and water and the urine drawn from the bladder and presen·ed 
for inspection. Tbe bladder is then injected with a solution 
of methyl blue, about six ounces. The posterior vaginal wall 
is now retrncted with a Sims speculum, which exposes the an
terior wall. On close inspection two prominent folds will be 
seen sweeping over the anterior wall about halfway np and out 
to the sides on to the lateral walls toward the cervix. These 
are the" ureteral folds" of Pawlik, the pioneer in this method. 
Parallel to and just abo,-e these folds the ureters are to be 
sought. Kelly's ureteral sound is now introduced through the 
urethra into the bladder and held with the conca\'ity of its tip 
toward the floor of the hladder. A little pressure on the tloor 
re1·eals its position to the eye, which is kept on the vaginal 
wall. It is now guided in the direction of the ureteral folds, 
ancl, should it catch in the ureteral orifice, it will at onre be 
felt to have a determinate direction as it slips backward and 
outward toward the posterior pelvic wall. The ureter may 
no11' be palpated on the sonncl. If the catheter is in the ure
ter, after waiting a few minutes, the urine begins to flow, drop 
by clrop, clear and unmixed with the methyl solution, demon
strating that it is being collected at a point above the blaclcler. 
For the recognition of strictlll'e or stone in the lower portion of 
the ureter, this method is invaluable. 

Fw. G~7.-8curchcr. 

F1u. 6!1~.-Cnthetcr. 
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CHAPTEH XX\'TI. 

TIIE BLADDER A'XD PROSTATE. 

CONGENITAL malformations 
of the bladder are fortunately 
rare. There may be complete 
absence of this organ, the ureters 
opening directly on the surface 
or into the rngina or rectum; 
there may be more than one blad
der or a normal bladder divided 
into two parts by a septum. In 
these cases in the male there may 
he a double penis with a sepamie 
urethra to each bladder. In the 
case of the child (Fig. 699) horn 
in 1804 there are two organs, 
"each penis perfectly formed, 
one a little to the left of the me· 
dian line mid a little lower than 
the other, which is near!)' in the 
midcll e line. Th er are one fourth 
of an inch apart at the Je,·el of 
the skin. Jle passes a good 
stream of urine through both nre
thrm at the same time. A single 
urethra in the perina>urn bifur
cates into a channel for each 
penis. The scrotum is diddecl 
into three compartments. The 
right and left compartments con
tain each one testicle, and in the 
rnidcl !e pouch is something which 

Fm. ti!Hl.-Douhlc f;~J~:·or~1~~~,:~~1~~~cticc of Dr. J. D feels like a testicl~: The anus 
was imperforate. I operated by 

an incision three inches in clepth , when the blind end (cul-de-sac) of tl'.e 
rectum was found ancl freely opened."* The child recoYered, and ts 
now living at two years of nge. 

E :rstropliy, nr e1·ersion of the bladder (Fig. 700), is almost always 

*Personal commun ic;H ton from Dr. ,J. fl. ('olc, or Xcwbcm, 1'~P111 c;;:-ec, to author. 
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met with in males. It is caused by a failure of development in the 
anterior pelvic and abdominal regions. The integL1ment, muscles, pubic 
bones, and anterior part of the bladder wall are missi ng. Through this 
gap the part of the bladder which may be present is protrucled, as a 
mass o[ variable size !depending upon the extent of the deformity and 
upon the position of the patient), from one inch up to three or four 
inches in diameter. In the erect postme it is always largest, being 
pushed out by the descent of the abdominal Yiscera, and may be com
plicated by hernia of the intestine. Tbe mucons membrane, which covers 
the mass, is in appearance not unlike a recent non-strangL1lated prolapsus 
ani. The orifices of the nreters may be found opening at some point 
on the lower portion of the pro
trusion, and are often consider 
ably dilateu. In all cases of ex
strophy the genital apparatus is 
rudimentary. The penis is wholly 
or in great part wanting. The 
urethra may be seen as a simple 
groove, into which the seminal 
ducts enter. The scrotnm, at 
times entirely absent, may in 
other cases be present, lodging 
the testicles, or it may be bifid, 
with one organ in en.ch sac, or en
tirely missing, the testes remain
ing in the abdomen, or lodged in 
the groin or thigh . 

The degree of exslropliy varies 
in proportion to the extent of the 
malformation. In the more fav
omhle cases the pubic bones are 
almost united at the symphysis, 
ancl the protrusion consequently 
small. 

In females the genital organs 
are also rudimentary. The cli
toris, nymphrc, "ngin;, and uterus 
may he absent or displaced, and 
only pat'tially developed. The 
geneml appearances of the tumor 
are the same in both s~xes . 

In males the condition of bificl FLG. 700.-Ex:;trophy t~l':,~~~o:~l:~~llcr. 80-called her-

srrotum and absence of the penis 
resembles somewhn,t the normal genitals of the female, the so-called 
hermaphrodite. 

E.rstropliy of the bladder, even in a mild form, is a source of great 
anno\'ance. 

Tl~e treatment is chietly palliative, and consists in the application of 
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au apparatus, with or without operative interference, to drain the urine 
and pre,.ent excoriations. A suitable instrument is shown in Fig. 701. 
The operative treatment consists in an effort to cover in the protruding 

mass by integument borrowed from the immedi
ate dcinity of the tumor. 

The chief difficulty lies in protecting the flaps 
from suppuration excited by contact with septic 
urine. Silkworm-gut or silver-wire sutures are 
al ways to he used. To protect the flaps from 
the urine, Levis's procedure more nearly meets 
the iudica tions. It consists of establishing a 
false urethra from that portion of the undevel
oped bladder near the orifice of the ureters 
through the perinreum. A large, long needle 
armed 'Yith good-sized thread or wire is passed 
through the wall of the bladder just at the open
ing of the ureters and brought out in the peri
meum just in front of the anus. The wire is 

Fm. ;oi. allowed to remain as a seton, and through the 
fistula thus established, and enlarged by inter

rupted dilatation with bougies, the urine flows. If necessary, the testi
cles may be remoYed and the skin of the scrotum used to line this false 
passage. \Yhen this is accomplished, the second stage of the operation 
consi ts of co,·ering the exstrophy with integument turned over from the 
immediate neighborhood of the deformity. ·wood's method (Figs. 702 
and 703) consists of three flaps, two lateral and one central. The central 
one should be square, its width at least one third greater than the defect 
to be covered; its length sufficient to co,·er the bladder space completely 

I~ 
Fto.i02.-Wood's rnetho<l. Outline of 

tlaps. 
Frn. 703.-1'hl' ;innw uft.-r tht: 1>uturc.1 

havu1.Je:c1111pp\ic<l. 

when turned down, also allowing one third for contraction. The flaps 
should consist of skin and superficial fascia. The two lateral pear
shapecl flaps are now dissected up from the groin with breadth equal 
to the length of the first flap and length equal to the wiclth of the defect 
to be covered. These flaps when dissected up are reflected across the 
reversed abdominal flap, meeting in the median line and united with 
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silver-wire or silkworm-gut sutures. These sutures sho111d without com
plete perforation include a portion of the thickness of the abdominal 
flap, so as to keep the surfaces in contact. The dPticienries left after 
the remo"al of the flaps should be dram1 as neal'ly togNher by sutures 
a.3 possible. Any space which can not be CoYered is allowed to granu
late or is repafred later by grafting. A perfect fonctioual result is not 
to be I.toped for in dew of the absent sphincter. Some form of appa
ratus to control the nrine will always have to be worn. 

Ib:RNIA Y1~src.1E, on CYSTOCELE. 

Ilernia of the blarlder is of very rare occurrence. In the male it 
usually occurs through the inguinal canal, and is almost always associ
ated with some form of intestinal or onwntal hernia. Tt rnrnh• descends 
into the scrotum. In the female it usually takes the form ~f a cysto
cele into the \'agina. It occurs most often in the aged and in those "·ho 
ha1·e atonic and dilated bladders. The bladder becomes top-hea1·y and 
flabby, and readily prolapses into the patulous inguinal canal. It is 
important that a correct diagnosis be made, as the condition may simu
late hydrocele of the cord, and thus, under error of dial(nnsis, be incised. 
The practical point in diagnosis is the diminished size of the tumor after 
micturition or withdrawal of the urine by catheter. 

The treatment consists in restoring the organ to the normal position , 
as the hernia which it complicates is cured by radical operation . 

The prolapse of this 01·gan in females (cystocele) will lie considered in 
the chapter on gynmcology. 

" 'OUNDS OF THE BLADDER.-RL' PTVnE. 

"'onnds of the uladcler may be caused by penetration from with
out, as from a stab or gunshot wound, Ly rnpture from o,·enlistention, 
by violent concussion O\'er the lower abdomina l rei;ion when the organ 
is e\'en only partially distended, by instrumentation, and b)- direct injury 
from displaced fragments of the peldc bones. P enetra ting wounds of 
the bladder are rare, not only on account of the proteetinn afforded b,• 
the pelvis, but because its usual condition is that of onl)- partial disten
tion. This is especially true of wounds receiYed in military practice, 
since the majority of soldiers, under the excitement which attends going 
into action, Yoluntarily empty this organ . 

.A distinction should be made between bladder wonn rls which com
municate with the peritoneal cavity ancl those which lll'netrate the organ 
in that part of its surface not, covered with peritomcnm. 

Diagnosis. - 'l'lte diagnosis of a penetmting wound of the bladder 
will depend npon the escape of urine through the external opening, 
should the situation of the external wound be fan>mhle for the dis
charge of urine, the presence of Llood or foreign matter of an,,- kind in 
the urine dmwn by catheter, se,·ere pain 01·er the region of the bladder, 
ronstant desire with inability to pass water, nnrl "'"ally profounrl 
shock. If these points are considered, together with the receipt of an 
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injury, a pPnetrating wound, or the coexistence of a disease of the blad
der wall, or an obstruction to the outflow of urine from any cause, the 
diagnosis should be readily made. It must be remembered that the 
symptoms differ considerably according to the location of the wound. 
If the posterior or peritoneal surface is perforated, the nrine "ill e•cape 
into the peritoneal cavity, producing in most cases rapidly supenenin,!! 
symptoms of pPritonitis, accompanied with extreme prostration ("ah. 
dominal shock''). This, however, does not occur in all cases, and in 
rare instances, when the urine is aseptic, it may remain in the peritoneal 
ca1·ity for many hours without producing infection or any marked symp
toms of peritoneal inflammation. \\'hen the perforation is through that 
part of the bladder wall not covered by peritomeum, there occurs usuallr 

rapid and widespread infiltratio;1 
of the loose connecth·e tissue of 
this region. foll°'Yecl by symp
toms of cedema and, in the pres
ence of septic urine, rapid rise 
of temperature, pain, and rigors, 
and the usual phenomena of sep
tic infection and pus formation. 
\\' onnds of the bladder are rare 
in children, and naturally much 
more frequent in men than in 
women, the proportion being ten 
to one. 

The dial!;nosis may be con
firmed by intl'Oducing a catheter 
through the urethra, which usu
ally gives escape to a small qnan
tity of bloody urine. H an 
aseptic solution, such as boiled 
water of proper temperature 
(120° F .), or boric-acid solution, 
be carefnll\' measured and in
jected, it w ll I be fon nd, if there 
is a perforation, that the quan
tity returned throug-b the cath
eter will be considerably Jess 
than that injected, as a certain 
portion will esrape throng-b the 

rupture, and will not re-enter the bladder. If there be no rupture, the 
distention of the bladder by the injected liquid \\'i ll be evident by per
cussion above the symphysis pubis. 

In rupture of the bladder from overdistention where no injury has 
been received, the history of the case is one of long- retention and orer
disteution, great suffering, constant desire to minute, and finally a feel
ing as if something bad gh·en way, followed by partial or complete 
temporary relief from the pressure within the bladder. 



RTIPTURE. 747 

The prognosis in rnptnre of the bladder is always grave, the gravity 
depending in good part upon the location and extent of the opening. 
If the urine escapes into the peritoneal cadty, death is inevitable, unless 
operation is performed in the first few hours of the extra ''asation, and 
even then, if the urine be markedly septic, the ratio of mortality is 
high. In extra peritoneal rupture the prognosis is more favorable. 

Treatment.-The indications are to establish the diagnosis at the 
earliest possible moment after the rnceipt of the injury by the use of 
the methocls just advised, and when these fail and the character of the 
injury is not clear, an exploratory operation is advisable. If the diag
nosis be clear, operation is im.JJerath·e. In intrapel'itoneal rupture, 
nothing is left but to perform laparotomy in the median line between 
the umbilicus and the symphysis pubis, taking care not to nse the Tren
delenburg postnre or to elevate the pelvis, for fear that extravasated 
urine may be brought in contact with peritoneal surfaces not yet in
rolred in the infection. The escaped urine should be remoYed by care
ful sponging, and the })e]vic basin thoroughly flusliecl with hot saline 
solution, boiled water or boric-acid solution at 120°, and this carefully 
dried out with gauze mops. Any loops of intestine in contact with the 
urine should be brought out through the wound, protectecl with hot 
towels, and carefully cleansecl with mops of sterile gauze. The abdom
inal incision should be free, in order to expose the rent in the bladder, 
which shoulcl then be sutured with fine sterilized silk, applied after the 
manner of the Lembert suture in intestinal surgery. If the edges of the 
wound are ragged, they shoulcl be dipped with scissors and the sutures 
inserted not more than one eighth of an inch apart, and should begin 
ancl end oue fourth of an inch beyond each encl of the rent, in order to 
insure perfect closure. It is safer in practically all cases after a bladder 
wound is closed to insert a i\Iiknlicz gauze packing or drain, wliich con
sists in introducing a piece of sterile gauze, the size of an ordinary hand
kerchief, the center of which is pushed clown into the deepest part of 
the peh·is behind the bladder in the form of a sac or Htocking. Into this 
pocket a goocl-Hizecl wick of iodoformized gauze is carried and brought 
out at the lower angle of the abdominal incision. At this stage of the 
operation it is advisable to perform a perinea] cystotomy. through which 
a drainage tube should be inserted and securecl in place to establish 
throngh drainage of the bladder. If the nrinc is in this way discharged, 
the hlailrler wall will unite readily. The abdominal wound should he 
closed from above downward, lea,·ing a small portion of the lower angle 
open for the extraction of the Mikulicz drain. Peri'Jeal drainage should 
he continued for about ten days. and requires constant. attention. Should 
the bladder even partially fill, leakage wonlcl probably occur with fatal 
peritonitis. 

In those rare cases where the perforation is near the trigonum ancl 
intraperitoneal it is advised by some operators to distend the rectum 
with a Barnes dilator, in order to lift the bladder and bring the wonncl 
into riew. 

In extraperitoneal perforations the indications are to secure imme-
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diate free drainage, which may be done through the perinroum at the 
most convenient point, and this, when necessary, should be re-enforced 
by supra pubic incision and counter-drainage from the prevesical spaCt'. 
"'ounds of this ' 'ariety close spontaneously. It is better to rely upon 
the Mikulicz dmin than to stitch the edges of an iutraperitoneal rent of 
the bladder to the abdominal wound. 

'fhe first successful operation for gunshot wonncl of the bladder was 
performed by Prof . .Amos C. "·a Iker, of Fort\\' orth, Texas, March 3, 
1800. Ten hours after the injury from a 38-caliber pistol ball the abdo
men was opened. The pelvis was filled with blood clot aucl urine. The 
bladder was perforated near the summit, it having been distended 
with urine at the time of the shooting· and thus lifted aborn the sym
physis puuis. The ragged aperture in the bladder was held open by 
tenacula and the edges pared smooth. Silk sutures (Lembert) closed 
the wound. After careful peritoneal toilet, the abdominal incision was 
closed without drainage. Six hours after operation the catheter was 
introduced and some bloody urine remo,·ed. This was repeated in six 
hoLus, and after that period the patient passed his water voluntarily. 
The reco1·pry was perfect. The only criticism of tbis brilliant pioneer 
work is that for the assurance of safety the catheter should have ueen 
used every three or four hours for as many clays. 

CYSTITIS. 

Cystitis, an infections inflammation of the urinary bladder, is of 
frequent occ111Tence. It may be clue to direct infection from septic 
inflammation of the urethra, as frequently occurs in gonorrhcea and after 
traumatism of this canal by the use of sounds, or by the downward 
extension of a pyelonephritis. It is present in practical!~· all cases of 
tumor or persistent urethral obstruction, paralysis of the bladder, stone, 
etc. It may be superficial, invohing only a portion of the mucous 
membrane, or at times the entire epithelial lining. Most frequently, 
however, the lesion is limited to the most dependent portion of the 
organ, the tri(Jomun, the internal ureteral oritices and prostate, which i~ 
properly considered a part of the urinary bladder. It may be inter
stitial, invoh·ing the muscu1ar coat, and, in very ag-gravated form~, it 
may invade the serous coat, pro<lucing pericystitis and peritonitis. 
According to the intensity and duration of the intlammation, cystitis 
should be considered as acute 'and chronic. Acute cystitis is most 
frequently caused by the extension of an infectious urethritis into this 
orgau or by using an unclean cathet~r. Vaginitis and severe metriris 
may produce cystitis by direct extension of the infeetions process. It 
may be caused in rare instances by sudden and unguardecl exposure to 
cold and wet. Certain drugs, as cantharides, may prod nee it. and again it 
appears in connection with certain exanthematons fe1·erR. In rare in
stances, a blow upon the abdomen immediately above the pubes or an 
injury in the perinea] or rectal region will cause cystitis. Chronic 
intlammation is present as a rule in all casPs of neoplasm of the blacl-
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der, vesical calculus, enlarged prostate, stricture or other obstruction, 
and is sometimes due to the irritation of concentrated urine. In trop
ical countries chronic cystitis is caused quite frequently by the presence 
o! a parasite (Bilharzia luematobia), one instance of which disease is 
elsewhere given. 

A.cute cystitis is usually temporary and disa1ipears under proper 
trea tment, leaving no persistent lesion of the blaclcler. The most com
mon pathological change is an injection of the blood vessels of the trigo
uum. This congestion may at times be so severe that rupture of the 
capil laries takes place, with h mmorrhage into the bladder. The mu
cous membrane is swollen and axlematons, and the superficial epithe
lial cells become loosened and detached. In Yery severe cases exten
sh•e ulceration, ancl eYen sloughing of the mucous memhmne, may be 
present. 

In the chronic form of cystitis the extreme pain whirh accompanies 
acute cystitis is u•ually absent. The urine becomes thick ancl alkaline 
in reaction, ancl fl akes of mucus containing bacteria, epithelial cells, 
pus, ancl other debris are present. The bacteria convert the urea into 
carhonate of ammonia. producing the well-known ammoniaral decomposi
tion of the urin e, which intensifies the inflammation. The blaclcler wall 
itself becomes thickened. The norma l folds or rugle are hypertrophied. 
The thickening may be caused by an increase of the muscular elements. 
There is usually, however, atrophy of these elements wi th a hypertrophy 
of the connecth e ti ssues, in which the cavity of the bladder is lessened, 
concentric ltypfrtt"opliy. " ' hen the cavity is increased and the walls 
thickened, it is called eccentric hypertropliy. 

Causes.- Directl y or indirectly, gonorrhma may stancl as the chief 
cause. Stri cture of the urethra. especially in the me111branous portion, 
enlarged p rostate (in which case it is more often the result of catlie
lerization tlian of the actual obstruction), calcu h1 s, vesical tumors, 
paralysis with decomposition of urine, gout, and rheumatism are other 
causes. An attack is precipitatecl by exposure to cold ancl wet, and pye
litis and pyelonephritis are nearly always accompanied by inflammat ion 
of the bladder. 

Symptoms.- Th e most prominent symptom of acute cystitis is a 
ronstant clesire to micturate with the passage of only a few drops of· 
urine, arrompaniecl hy pain, burning. ancl straining (tenesmus). The 
pain may extencl to the perinmum or aboYe the pubes, mdiate Jown the 
inner sicle of the thighs, or to the sacra l region. Again , there may be 
pain at the beacl of the penis. The pain is increased at the close of the 
attempt to urinate, a ncl reaehes i ts intensity as the last few drops are 
!orcecl out. The diagnosis is rlear "·hen frequent micturition, pain, ancl 
pus in the urine are present. If there be rnptnre in the capillaries clue 
to intense congestion, blood will be present in the u11ne, although it _is 
only in se,·ere cases that this is found, and its presenee is usually cl1s
corerecl onl y by the mirrosrope. The urine, as a rule, is neutral or 
alkaline in °reaetion, "i1h a cl istin rtly foul odor, anil always contains 
albumin clue to pus. 
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:Uicroscopical examination of the urine is of great valne in making 
the diagnosis and sboulcl always be employed. There may he fe\'er or 
not. In mild cases there are no symptoms other than those referable 
to the blndder. In severe cases constitutional symptoms, such as chills 
and high temperature, may be present. 

In chronic cystitis all of the symptoms described in the acute form 
are lessened; pain may be slight or entirely absent, but the urine is 
always thick and fmtid. 

Treatinent.-In acute cystitis it is of first importance to secure 
perfect rest in bed in that position which gives the least sense of dis
comfort. As the inflammation is usually confined to the most dependent 
portion of the organ. the trigonum and the prostatic urethra, it is advis
able to elevate the foot of the bed and place a pillow under the patient's 
hips. By these means pressure upon the irritated viscus by the intes
tines, which usually rest upon it, is relieved. Morphine for the alle"i
ation of pain and the enforcement of rest are necessary. Ilot or cold 
applications, as found most agreeable to the patient, should be em
ployed. The use of morphine per os or hypoderrnically, in my opinion, 
is preferable to suppositories, which must, of necessity, prodnce a certain 

amount of irritation when they 
are inserted so near a diseased 
organ. The rectum should be 
carefully emptied by a warm 
enema or by the administration 

Fw. i0.:1. r-.; cl.ttondC'nthctcr. ofcalomel triturntes. Thefree 
administration of water-pref

erably alkaline waters, such as Vichy-and citrate of potassium in 
twenty-grain doses are advised. In both the acute and chronic forms of 
the disease it is essential to eliminate all alcoholic drinks. 

In chronic cystitis, treatment should be directed first to the cause of 
the inflammation. '\' hen resulting from the presence of a stone or 
tumor of the bladder or prostate, from retention by stricture or any 
otber obstruction, cttusing ammoniacal decomposition and a general cys
titis, remornl of the stone or tumor and of the obstruction is imperative. 
Cystitis resulting from pyelitis can not be cured unless the pyeli1is is first 
relieved. In certain forms of retention resulting from paralysis or atony 
of the m nscular walls of the bladder, the retention may be relieved by 

FIG. i OG.- \"ch·ct-cycJ gum c11thctcrs1 cun·l'J nnJ i;trni!?ht. 

the employment of the soft cath~ter, ancl the condition of the or1'fln 
temporarily relieved by irrigation. The soft-rubbPr catheter of Nelaton 
(Fig. 70.i) produces less irritation than the harder instruments, and 
should be preferred. Au instrument of good size, Nos. 12 to 14, United 
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StateR scale, with a perfectly smooth point should be selected. I t 
should be perfectly sterile, warm, lubricated with sterile sweet oil or 
glycel"in, and introduced 1--ith the patient resting on the back. An effort 
should be made to carry the eye of the instrument just deep enough to 

G.TICM.ANN&CO. 

Fw.iOi.-Doublc-currcnti:;oft.cath<:tcr,forirrigntingthcblndder. 

project well into the hladder without touching the posterior wall. The 
double-current soft catheter (Fig. 707) is a nseful instrnment for bladder 
irrigation, but is not necessary for successful treatment. Its objections 
are that it is cos tly and more difficult to keep thoroughl y sterile than the 
simpler instrnment. Tlie advantage it possesses is that the inflow and 
onttlow is constant. Tile ordinary simple catheter will , bowe1·er, answer 
erery pnrpose. lt is important to prevent the admission of air into the 
bladder by filling the catheter \\ith the fluid to be injected when the eye 
of the instrument is passed to the cnt-ofl' muscle. If the bladder should 
he partially fill ed with urine at til e time of introduction, the air 
which is in_ the instrument will be forced out immediately by the outflow 
of urine. For the purposes of irriga tion, a warm solution of perman
ganate of potassium, 1 to 5,000 (three grains to the quart) is employed, 
ancl next in orcler a solution of boric acicl, one clrachm to the pint, and, 
wlwn these are not convenient, clean water which has been boiled ancl 
al1011·ed to cool down to a temperature of 100° to 105° F. may be used. 
Sereral pints of the irrigating fluid are placed in a fountain syringe, a 
small q1rnn tity is all owed to rnn through the nozzle to displace the air, 
the point of tile nozzle is then introduced on the end of the catheter and 
the irrigatin!( flnid allowed to run in slowly, and the bladder distended 
to the point of tolerance. It is then allo"·ecl to empty itself th rough 
the catheter, ancl this is repeated until the ftnicl which escapes is clea r. 
These irri!(ations may be repeated once or t" ·ice weekly if necessa ry. 

A simpler method of irrigation of the bladder which obviates the use 
of the catheter is as follows : The nozzle of the in-i!!ator should be car
ried into the meatns and the a nteri or urethra flushed out in order to 
render it aseptic. Tben by firm er pressure of the nozzle at the meatus. 
the urethra is g raclually distended by hydrostatic pressure, and in the 
course of a minute or more the rut-off muscle !!ives way ancl the fluid 
runs readil v into the bladder. If there is marked resistance due to 
spasm of tl;e compressor m ethrm, if the patient is advi sed to attempt 
to empty hi s blacliler, this muscle immed iately gives way and the water 
flows back into the bladder. As soon as it is sufliciently distended. the 
patient is allowed to ernruate the injected fluid and the operation is re
peated until the fluid returns clea r. 

In cnses thnt resist all consen'ative measures, incision" ith drainage, 
preferably by the suprapnbic method (or through the peritueum, as in the 
median opera tion for stone) is imperati1·e. 
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i\Iy clinical notes contain twenty cases of snprapubic cystotomr for 
chronic cystitis uncomplicated by tumor or stone. This condition ex. 
isted in all the cases of stone and tumor, making twenty-nine additional, 
or a total of forty-nine cases operated upon in which chronic C)»titis ex. 
isled. The shortest period of drainage was se,·enteen clays; the longest, 
eight weeks. In t\"l"elrn of the twenty cases of clminage in uncomplicated 
cystitis a cu re resu lted ; two others were improved, ancl in one perma
nent drainage was established on acconnt of paralysis of the uladder; 
one case was not benefit ed by the operation. 

P aralysis of the bladder may be partial or complete. It may be 
caused by violence inflicted directly to the organ or in its immediate 
neighborhood, h)' pathological changes in i ts muscular tissue, or by trau
matic or id i"pnthic lesions of the cerebro-spinal axis; or it may occur 
under the in{iuence of certain emotions in which no lesion is recognizable. 

The prolong-eel o,·erdistention of the organ which is common in pros
tntic hypertrophy will induce the same condition. 

In the trealtl1mt of this affection tbe first indication is to preYent 
prolonged distent ion of the organ by catheterization, which should be 
repeated at least twice in twenty-fonr hours. H a catheter can not 
be introduced, suprapubic aspiration should be practiced. Cystitis 
may be a,·oide<l if the urine is carefully ancl regu larl y drawn off with 
careful antiseptic precautions. Attenrion should next be directed to the 
remornl of the ca nse of the paralysis. If the paresis is permanent, supra
pubic drainage is rrcl d sable. 

Relentivn .-As jnst stated, paral_v,is of the muscular walls of the 
blaclclel' is rr ca use of retention of nrine. Lesinn5 of the sensory nerres 
of this organ also inclnce retention, which is proportionate to the loss 

Frn.708.-Filiformcntheter. 

of sensibility. The chief cause, however, is some form of obstrnction at 
the neck of the bladder or in the urethra. As will be •eeu in treating of 
hn1ertrophy of the prostate, this is a frequent rause of retention. Or-
1nmic stri ctm e, spasm of the compressor urethrm (or "cut-off '') muscle, 
and mechanicn l occlusion of the urethra, are also rommon causes of this 
affection . 

.Diagnosis.-Dis~ention of the bladder may be determined by palpa
tion . perc·u"ion, and exploration. In this condition it rises well above 
the le,·el of the symphysis pubis, at times as hi,<!h as the umbilicus, and 
causes ten;iou of the recti muscles or protrusion of the abdomen. In 
one instance I drew off six quarts of urine. By direct pressure, the de· 



RETK'iTION. 753 

sire on the part of the patient to urinate may usually be increased, and, 
if the abd_ominal walls are thin, the spherical character of the organ may 
be recogmzed. 

In treatment, the evacuation of the contents is the immediate in
dication. The patient should be put to bed and given the benefit 
of a full dose of opium. 
This agent is useful in 
alleviating pain, in se· 
curing relaxation of the 
muscular elements of the 
urethra and prostate, and 
-by producing diaphore
sis-in diverting fiuids 
from the kidneys to the 

Fw. 709.-Black French catheter, blunt-pointed. 

~,..--.;:~.-c-
.. G 'f!El<.1ANN &.00 

Fw.710.-BlnckFrcuchcathctcr,olivc·poiotc<l. 

;~~r:~~~~ ~r~:~~~~ bb~! 4%M ·'Vn fr 11 ~,Alf ¢4M e Htfi't, -ti "i ·~~ 
(Xelaton) catheter should 
be preferred; but, if this 
can not b<.> introclncecl, a 
fil'lner, oli\'e-pointed in
stmment !Fig. 710) should 

Fw. 711.-Gummcd silk-woven C1&thctcr. 

FIG. 712.-Gummcd silk-wo,·cn bougic. 

be employed. The silk-wo...-en ancl gummed catheter (Figs. 711 and 712) 
is also a useful instrument, and if, on account of its elasticity, it can not 
be introduced, the stylet of Prof. Keyes (Fig. 713) should be inserted 
into the catheter to gi"e it the required stllfness. The metal catheter 
(Fig. 714), if propel'ly constructed ancl carefully introduced, can be made 

Fw. 713.-Dr. Keye::.·~ wire :.t~·lct. 

to safely 01·ercome any ordinary resistance. It should be of heavy sil
,-er, stronir, perfectly smooth, ancl should haYe a curve corresponding to 
that of the normal urethra. In size it sbcmld correspond to No. 10, 12, 
or 14, U. S., and the larger sizes should be preferred . 

The introclnction of a metal catheter or sound tbrouirh rbe normal 
urethra into tlie bladder is accomplished as follows: Tbe patient is 

placed upon the bark with 
the lower extremities par-

Fio. 714.-Strong ,.ilver cntheter. alJel with the body. ]f 
about 3 j to ij pf a 2-per

cent solution of cocaine hyclrochlorate is introduced, the nonna l 
sensibility will be lost as far back as the compressor muscle. The 

m·etbm is then flushed with warm boric-acid or permanganate-of-potash 
solution. The catheter is placecl in water at a tempemture of about 
10.)0 to 110° P., and, when \\'armed through, is lubricated with sterilized 
sweet oil or glycerin. If the operator is right-handed, it is best to stand 
on the left side of ancl facinir tbe patient. The penis is seized with the 
left hand and held steady while the end of the catheter is canied into 
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the meatus. At this stage of the procedure the shaft of the sound is 
parallel with Poupart's ligament, and, as soon as the first four inches 
have passed into the urethra, while it still descends, the lianclle is gm<l
ually brought toward the median line. The point is now engaged in the 
bulb, or at the anterior layer of the triangular ligament, and the shaft is 
about perpendicular to the plane of the abdomen. \\' ithout exercis
ing any force to push the instrnment in the direction of the bladder, 
the handle is slowly and steadily carried downward until the shaft is 
parallel with the anterior surface of the thighs. \\'hile this manceu
vre is being effected . the point is tilted from the fioor of the bulb into 
the membranous portion which offers the greatest resistance, not only be

cause it is the narrowest part of the 
canal, but because the compressor
urethrm muscle must be overcome. 
All the time that the instmment is 
being pushed toward the bladder 
the penis should be pulled m·er the 
catheter, for in this way the lining 

6 
membrane is put upon the stretch 
and the introduction greatly facili
tated. \\'hen the neck of the blad
der is reached, the instrument will 
usually have penetrated a distance 
of eight or nine inches. It should 
be borne in mind tbat e,·en a silrer 
catheter is capable of doing clamage 
to the nrethra if improper force is 
employed in its introduction. There 
is usually no resistance except by 
the compressor muscle, and this is 
only spasmodic. If the point of 
the instrument is kept well against 

~==~-.;Jtij-o this obstruction by dPpressiug the 
handle between the thighs, it will 

F10. 715.-Ticmnnn & Co.'" nspirntor. s1ip by with the first re]axation Of 

this muscle. The methods of intro
ducing an instrnment into the bladder in abnormal conditions of the 
urethra and prostate will be givPn later. 

If it is found impossible to reach the blarlcler by the urethra, the urine 
should be erncuated by the aspirator. The apparatus shown in Fig. 715 
will gh·e genera l satisfaction. 'l'he need le shou ld be carefull y cleanse<l 
by boiling. Themecl ium or smallest neeclle will suffice. If itsintrodnction 
is preceded by a small hypodermic syringe needle, and Tl\ x of 4-per-cent 
cocaine are injected, the operation will be painless. The pubes being 
shaved and disinfected , and everything in readiness, the cock (6, Fig. 
715) is closed; the ail' is exhausted from the receiver (J) by working the 
pump (4). The patient shonlcl be plneed in the sitting posture, and the 
needle introduced a half inch aboYe the symphysis and pushed directly 
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backward a distance of two inches. The cock is now opened, and the 
urine flows into the bottle. Ii it becomes necessary to empty the receiv
er, the stopcock should be turned, to preYent the entrance of air into tbe 
bladder. \Vhen the aspirator is not convenient the small trocar and 
cannla may be introduced. The danger of leakage at the point of punc
ture is insignificant. 

\\"hen the character of the obstrnction or disease is such that a 
permanent urinary fistula is necessary, snprapubic cystotomy is advised. 

Incontinence of Urine.-Incontinence of urine occurs when the com
pressor urethrre is partially or completely paralyzed. It is also present 
in a proportion of cases of prolonged overdistention of the bladder (over
flow), the pressme from behind overcoming the normal resistance of these 
muscles. Irritation of the bladder frvm any cause may produce tenes
mus of this organ, and consequent inability to retain the urin e. This is 
especially apt to occur in children during sleep, in the earlier hours of 
morning, when the bladder is full. 

\\'omen are more frequently affected with 
incontinence than men, which fact is explained 
not only in the better tone of the muscular 
system in males, but in the absence of the pro
static muscle in females, which, according to 
Henle, is of great aid in holding the methra 
closed. The general relaxation of the pelvic 
muscles as a resu lt of parturition may also 
account for the more frequent occurrence of 
incontinence of urine in women . 

The palliative treatment consists in apply
ing a urinal for the reception of the water as 
it dribbles away (Pig. 716). Frn. 'il6.fon~~~~eti~~~1~~1.nle urinals, 

Curative measures should be directPcl to a 
removal of the cause of incontinence. These will be g-iven with the vari
ous lesions of which His a symptom. In the nocturnal incontinence of 
children the habit may be correctecl by causing- the patient to be awak
ened and the bladder emptied once or twice clnring the night. 

Dr. ll. Marion-Sims rPpo1tPd to the Nell' York Obstetrical Society a 
number of distressing cases of incontinence of urine in adult females. 
These cases were cured by gradual and frequently repeated distention of 
the bladder. His method was to introduce, by means of a Da\'idson 
syringe through a catheter, cold or tepid water beginning with 3j, hold
ing this in for some minutes and then allowing it to be evacuated. The 
next day an ounce and a half ll'as injected, ancl this was continued until 
one pint or more was easily contained. In this manner tolerance "as 
established and a cure effected. 

Suppression of Urine.-Not infrequently after prolonged operations 
under ether or chloroform narcosis. and especially on patients the sub
ject of nephl'itis, the function of the kidneys is partially or completely 
suspended. Suppression may also follow an injury of any part of the 
body and as a result of any strong emotion. It may occur in subjPcts 
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with no recognizable le8ion of the kidneys, but, as said before, is ~spe
cially liable to occur where these organs are diseased. The skin is usually 
hot and dry, the pulse rapid and full, there is great restlessness and 
anidety, and the temperature is ele\'ated several degrees above nomml. 
The diagnosis may be confirmed by the introduction of the catheter, when 
the bladder will be found to be contracted and empty, or containing only 
a small quantity of urine. Suppression of urine is an extremely danger· 
ous condition, and, if not relieved, rapidly induces urremic coma and 
death. The best methorl of treatment is believed to be the intravenous 
injection cf hot salt solution in the same manner as described in the 
article on transfusion. Prom one to two pints may be injected. In 
milder cases the urinary function may be restored by the hypode11nic 
injection of morphine and of digitalis in the form of digitaline, re-en
forced by warm drinks and external applications to promote diaphoresis. 

Neoplasms of the Bladder.-The bladder may be the seat of papil
loma, myxoma, carcinoma, sarcoma, and niyoma. Papillomata or "ril
lons growths" are the most frequent of the neoplasms of this organ. 
Microscopically. they are composed of a series or loops of a vascular net
work co,·pred with epithelium of the same type as that of the mucous 
membrane, only of a mOJ·e luxuriant growth. They may be multiple or 
sinirle, as many as forty hadng been removed from a single bkdder. As 
a rule 1hey are located ou the floor and lower portion of the posterior 
wall . I have met with them springing from a single stem like that of a 
mushroom, terminating in a vascular tuft from two to four inches in 
diameter, and in one instance filling the summit of the bladder. 

The diagnosis of this new formation depends chieJly npon (1) symp
toms of i1Titation of the bladder (frequent mictnrition) ; (2) hremorrhage 
due to a LH'eaking down of particles of the growth; (3) the recognition of 
fragments under the microscope. The urine of such patients undergoing 
ammoniacal decomposition is usually alkaline in reaction. and produces, 
as a rule, severe c vs ti tis. 

lJiyxoma is a ~ery rare form of neoplasm of this organ. Microscop
ically it has a thicker framework than papilloma, and the cells are 
rounded instead of elongated. This growth appears in young people, 
while papilloma is ,·ery rarely seen in per ons under thirty years of age. 

Myoma is also exceedingly rare. It is comrosed of newly formed 
muscnlar fibers mixed "·ith fibriJlated connecth-e tissue which form slight 
elevations in the walls or this organ or project slightly into the lumen 
(sessile tumor). 

Cystic tumors of the bladder are also rarely met with, and are gener
all,I' or the nature of hyclatids and dermoich. 

Sarcoma of the bladder may occur at any time or life. It has been 
seen in an infant, ancl has been met with in several cases under twenty, 
between twenty anil fifty, and up to as late as seventy years of age. 

Oarcinonw usually occurs as a general infiltration of the walls of the 
bladder, there being a general thickening, with here and there slight ele
rntiqns. It generally cle~elops slowly, and metastasis does not occur so 
rapidly here on account of the sparse distribution of lymphatic channels 
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in the ""alls of this organ. It is, with rare exceptions, a disease of ad
,·anced Ii fe. 

In aniving at a positive diagnosis of tumor of the bladder and of the 
charnctP!" of the neoplasm, in addition to the symptoms just detailed and 
to the mieroscopical examination of the abnormal matter in the urine, 
the employment of the cystoscope will be found of great value. ln nsing 
this in,trument, the bladder should be washed out thoroughly with a 
quantity of warm, clear, saline solution, after which the ins trumem is 
introduced and the examination made. If for any reason a diagnosis 
can not be determined by the cystoscope or by palpation or by the intro
duction of a sound through the urethra, exploration of this organ may 
be safely made by suprapubic incision. \\'hen a rnmor h present the 
incision shoul<l be free and the edges of the abdominal and bladder 
wounds wiclPly retracted. A strong light and reflector will be found of 
great rnlue in this procedure. The pedicle of a papilloma may be readily 
caught at its base with suitable forceps and t"~sted off. The blades 
should grasp the peclicle very close to the bladder wall, and it is better 
to hring away a tuft of mucous membrane with the forceps. A middle
'izecl Spencer W ells fenestrated ovarian-sac forcens is a con,·enient instru
ment for this purpose, and may he gnided by 1 he finger to the point of 
attachment of the neoplasm. For more resis ting tumors, such as the 
tough masses which project backward ancl upward from the prostate, I 
have devised a do11hle cup-shaped instrument whi<-h has p1"0\·ed Yery 
satisfactory in a number of cases. After the tumor is removed hmmor
rhage should be arrested and the bleeding point thoroughly touched with 
the Paqnelin cautery. 

In cases of carcinoma which involve a large part of the bladder wall 
a cure can not be expected by any other operation than a complete remov
al of this organ, or of a considerable portion of it. This has been done 
several times and the patients have recoYerecl, hut the condition which 
exists after such an operation is so deplorable that it should always be 
made clear to the patient before it is undertaken. 

The Urine-Qua11tity.-Tbe average quantity of ul"ine excreted by 
the kidneys of the normal adult is about fifty- six ounces in t""enty-fonr 
hours. This quantity varies with the amount of flnids in/.(PSted, the ac
tirity of the sweat glands, and the elimination of liquids by the alimen
tary canal. 

It is of an amber- or straw-color, which is clue to tl1e presence of 
imlican , urobiline, etc. The greater the qnautity, as a rule, the lighter 
the color. It is dark in proportion to the intensity of th e destructive 
changes in the tissues, ns in prolonged exertion, or during the progress of 
ferers. Carbolic acid and bil e turn the mine brown or /.(reenish-black. 
ancl blood (hmmaturia) gh·es it its characteristic tinge. The normal odor 
of urine is pecnliar to itself. An artificial aroma is easily s ubstituted by 
the ingestion of certain foods and driuks, as gaultl1eria, turpentine, as
paragus. etc. 

Readion. - Ilealthy, fresh urine is arid in reaction, chang"inl( liJmns 
from blue to the faintest red or rose color. Adel urine will at times be-
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come alkaline within a few minutes after its discharge. The ingestion 
of alkaline substances in rngetable foods gh-es a neutral or alkaline 
character to the urine passed within a short time after eating. The &~me 
is true of the alkaline salts, potash, soda, etc. Urine, alkaline in reac. 
tion as it leaves the nrethra-the alkalinity not due to food or medica. 
tion-is an indication of disease of the bladder. 

Specific Gravity.-The specific gravity varies in the normal condition 
from l ·005 to l ·030. l:snally the increase in qnantity is accompanied bv 
a smaller proportion of solids and a conseqnent lower specific gravity. 
This is not the case in diabetes, where the quantity is abnormally large, 
while the urinometer may register as high as 1030-1040. 

It becomes a matter of great importance to determine through the 
chemical ancl microscopical analysis of the urine the condition of the 
organs which excrete this fluid and those through which it passes in its 
way to the exterior. Certain conditions of the kidneys, as in Bright's 
disease, render the prognosis of a surgical procedure more grave, and 
may justify a modification of the treatment. 

Urea.-Urea is the result of destructive tissue metamorphosis. It is 
increaserl by the ingestion of nitrogenized food and by excessive muscu
lar exercise. The average daily quantity excreted by the urine is about 
four hundred and fi[ty grains, which, with the estimate of the daily urine 
at fifty-six ounces, is about gr. j of urea to 3j of the urine. 

Any marked diminution of this proportion indicates failure in the 
elimination of the products of waste in tlie tissues and the danger of 
urmmia. The simplest quantitative test, and one sufficiently exact for 
practical purposes, is the following : To make it, it is required to have 
a Doremus ureaometer, which rnsembles a medinm-sizecl test tube, whose 
open end is dilated and also bent at an acute angle with the rest of the 
tube, about an inch and a half from the dilated and open encl. The tube 
is fill ed with a twenty-per-cent solution of caustic soda and then one 
cubic centimetre of bromine is introclncecl through a pipette. A thorough 
admixture is secured by agitation. One cubic centimetre of urine is now 
carried through a pipette to the bottom of the dilated encl of the urea
ometer, well beyond the angle, and slowly liberated, so that the gas 
which is generated wi11 rise in the long and closed encl of the cylinder. 
The lJercentage of urea (which is represented by the volume of nitrogen 
evoh'ecl) is read off from the graduated scale fixed on the tube. 

Alb111nin.-Albumin in the urine of one in health is exreeclingly rare. 
It is said not to indicate disease if present in small quantity soon alter 
the excessive ingestion of albuminous foods. 

In i•olatecl cases its presence is ephemeral. In a case presented be· 
fore the New York Patho.logical Society, by Prof. Janeway, albnminnria 
conlrl be proclncecl at will by increased mental activity. In a condition 
of repose no trace was discoverable. 

Albumin is always present in urine which contains pus, independent 
of any affection of the kidneys. 

It may be recognized by the tests with heat and nitric arid . To em· 
ploy the heat test, fill a tube half full of urine, to which, if alkaline or 
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faintly acid in l'eaction, one or two drops of acetic acid should be added . 
Hold the tube so that the flame of the spirit lamp will heat the npper 
iuch of urine. If, jus t before the boiling point is reached, a cloudy 
white film per"ades the heated mass, the prPsence of albumin is demon
strated. 

The nitric-acid test is not so reliable as the preceding. iYhen albu
min is thought to be demonstrated by its u se, the heat test should be 
appliecl to confirm it. Into a small test tube dl'op from TTL x-xx of pnl'e 
nitric acid . Hold the tube slanting and allow the urine from a glass 
pipette to run gently clown the side until it floa ts upon the acid. Albu
min is indicated by a white or cloudy ring fol'rned in the layer of urine 
immediately in contact with the acid. 

Sugar .- The urine of diabetes mellitus has a high specific g ravity, is 
passed in great quantity, and bas a characteri stic sweet odor. This form 
of sugal' may be recognized by Trommer's test, in which an oxide of cop
pel' is produced by boiling diabe tic urine (grape sugar) with a solution 
of potash and copper. Fill a test tu be for one inch with the suspected 
mine, and add one or two drops of a solution of sulphate of copper
just enough to gire th e wh ole a pale-blue tint. Add the potash solution 
in quantity equal to one half the urine. iYhen sugal' is present, a pale
blue hydrated oxide of coppel' will be thl'own d ow n and immed ia tely re
dissoh·ed. If the mixtul'e is now slowly heated to near the boiling point, 
a reddish-brown suboxide of copper will be precipitated. Objections to 
the copper tests al'e lack of stability of the solutioll s and the fact that 
excessire uric acid and creatinin occasionally procln ce the sngar reaction. 
The most satisfactory sngar test is Nylander's. The formula for the 
solution is: Rochell<' salts, 4 parts; caustic sotla, JO parts; watel', 100 
parts. Heat to the boiling point, add bismuth subnitrate to saturation 
(about two parts), a nd filter . To eight parts of urine in a tes t tube add 
one pal't of the solution, and heat until a white doudy pl'ecipitate is pro
duced, which, if sugar be present, tarns an intense black on standing a 
few minutes. 

" ' hen a qnantitath·e analysi. is d e" irecl , the fel'mentation test will be 
founcl simple and sufficiently accurate fol' practical use. Fill a wide
mouthecl bottle with the urine, and regis ter the specifi c gravity at the 
time. Pince a small piece of yeast in the urine, and set it aside in a 
warm place for from tweh ·e to eighteell hou rs. until fermelltation has oc
rurred1 and again take th e specific gravity. 'rhe difTerencP in degrees of 
the urinome ter, as registered before and after fermentation, will repre
sent the number of grains of sugar in the ounce of urin e. 

Pus- and B lood-Corp11scles-Epitlzelia.-Pus cells ill the urine may 
come from all illflammation ill any portion of the urinary trart, from the 
kidney to the mea tus, Ol' from the communication of a si1111s or abscess 
nith the urinary apparatus. Urine containing pus ma .v he acid, alka
line, Ol' neutral in reactioll . In acid urine the corpuscles a l'e prominent 
and easily recogni?.ed ; when the reaction is alkal ine, th!'y are usually 
de troyed, and appeal' as l'OJlY or gela tinous strings, mol'e resembling 
mucus than pus. If the urine is examined immediately after being 
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passed, a few corpuscles may be rerognized. "'hen allowed to stancl for 
some minutes the pus cells coJJect in tbe bottom of the ,·essel. Exam
ined with the microscope, they are seen to be spherical and faintly granu. 
Jar. On account of the absorption of water they are swollen ancl less 
distinct than pns cells from a recent abscess. The addition of acetir 
arid renders the nuclei more distinct. The source of pus found in the 
urine may freq nently be determined from the symptoms present, to· 
gether with the microscopical appearances of the urine. ll with tlie 
pns-corpuscles flat, large epithelia are abundant, the intlammatory pro
cess is in all probability situated in the bladder, where these epithelia 
beloug. In females a larger, flat epithelium from the vagina often finds 
its way into the urine. The cells from the vagina are more often dis
posed in drifts or groups than the bladder epithelia. L~rge spherical or 
polygonal cells may come from the kidney tubules or the male urethra. 
Tl1ey are abot1t twice the size of a pns-corpuscle. "'hether they are 
derived from the kidney or the urethra may in great part be determined 
by the presence or absence of urethritis. Coniral or ham-shaped cells 
may come from the pehis of the kidney, prostate, and glandular appa
ratus of the urethra. They are usually not so abundant as the other 
,·arieties. 

Ilcenwlnria.-Bloocl in the urine mav come from traumatic or idio
pathic luemorrhage into the i\falpighian° tufts or kidney tubules; from 
the pelvis or ureters as a result of calculi or ulceration; from the bladder 
as a result of instrumentation, calculi, wonmls, foreign boclies. neoplasmR, 
ulceration, pnmsites, or the luemol'l'hagic diathesis; from the prostate 
or accessory organs and from the urethra. 

The administration of certain remedies may account for the appear
ance of blood in the urine. Hromaturia occurs at times as a ~ymp
tom of malarial feyer, and, in women, as a form of vicarious men
struation. 

Blood in the urine may be recognized by its cliaracteristic coaf(ula. by 
the red or reddish-brown color it imparts to this tluicl, the presence of 
the corpnsrles under the microscope, or the fihrinons casts of the tubnles 
of the killney or ureters. In rare instances the blood disks are entirely 
<lestroy1>d, and the coloring matter set free. This condition is apt to 
occ1u· in ammoniacal nrine. 

\Yhen urine containing bloocl is boil!'cl, a white or eloudy coaf(ulum 
is formed, its density depending upon the quantity of bloocl present. 

If bloody nrine is allowed to stand without b~ing agitated, the cor· 
pnscles settle to the bottom of the vessel, and may be recognized by their 
red or amber color. Under the microscope they may assnme different 
Rhapes. In acid urine the disks retain their biconrare conformation for 
a long time. \\'hen tlte hmmorrhage is slight, they float isulatecl; if pro· 
Ju,e, tlt!'y mnv be caught in coagula or collect in ronleaux. If the re· 
action is feebly acid, or where the corpuscles are snbmittecl for a consitl· 
ernble time to the action of the urine, they lose their hiconra,·e shape, 
and become distended, swollen, and spherical. They may be recognizPd 
from pus-corpuscles by their smaller size, transparency, ancl in not con· 
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taining granular bodies. At times they retain their Hat shape and ap
pear with serrated edges. 

Blood casts usuall y come from the kidney tubule,, and are composed 
of fibrin in which the red disks are entangled in varying proportion. In 
some, la1·ge rlltsters or groups of blood-corpuscles are seen, with au 
occasional epithelial cell from the kiclney Ot' urinary passages. " 'hen 
the disks have been completely destroyecl, as in the decomposition of 
the coloring 111atter in ammouiacal urine, ancl the organi c elements of the 
bloocl are not recognizable with the microscope, the spectroscope may be 
reliecl upon to demonstrate the presence of the coloring ma tter. 

In determining the source of bloocl in h rematuria the followinp; points 
should be considerecl : ·when the bleecling is urethral, the Jirs t discharge 
of urine is most deeply colored. A clot of blo0d preced ing or accom
panying the discharge of urine indicates ure thral h re rn onhage. In males, 
if spermatozoa are entangled in the coagnla, the suspicion of hremor· 
rhage from the N i sei rleferentia, vesiculce seminales, ot· prosratic appara
tus is entitled to consideration, although the fact must not he Ol'erlooked 
that these elements may mingle in the nrethra with blood from any pai·t 
of the urinary passages. 

" 'hen the bleec1ing is from the pelds of the kidney pain and other 
symptoms of stone or pyelitis " ·ill often precede the luematuria. N ot 
infrequently, howm·er, rhe hremorrhage is, next to the presence of pus 
in the urine, the first indication of pyejjtis. 

In hmmorrhage from the bladder there are often S>'mptoms of cysriris 
which will p oint direc tly to this organ as the source of the bleeding. In 
cliffe1·entiating the source of blood from the kidn eys, ureters, and the 
blac1der, the mer hod of Thompson and Van Buren may be resorted to 
with success. Introduce a soft catheter just within the neck of the blacl
cler, draw off the contained urine, and wash out the orga n with clean 
water. If, during the irriga tion, the water which flows away conta ins 
blood, the hremorrlrnge is from the bladder walls. If it flows a"-ay clear, 
then empty the bladder, place the tini:rer Ol'CI' the eml of the catlwrer, 
allow it to remain introd ncecl, and wait until a small quantity of urine 
has accnmula tecl. This is drawn off, and, if it is bloody, and if the clear 
water now thrown in comes ont unstained, the in[erence is fair that the 
bleeding is from the ureters or beyond. The cystoscope should be em
ployed in cases iu which doubt may exist after the foregoing methods 
ha1·e been tried. 

Jl:emorrhage from the urethra is rare except from Yiolence, the lodg
ment of calculi, or from ulceration. 

Tf1ematuria clue to parasitic locli:rment in the walls of the bladder is 
exceedingly rnrP in thi s country. In 1883 a young man of white parents 
-a.nathe of Natal, Africa-came unclet· m.v care on account of clll'onic 
h;ematurh. He was at this time twenty-six years of ai:re. ancl had had 
bloody urine at in tervals for thirteen years. His health was not seri
ously impaired. The urine was fa intly acid; specific p;raYity 1 ·020, with 
onl v a trnce of a lbumin , which was readil.v acc0unted for b>- the slight 
am~u1it of blood. ~'l. bo11t the middle and toward the last stage of rhe art 

53 



762 A TEXT-BOOK ON SURGERY. 

of micturition a fe"· strings of clotted blood were dischargeu. Placing 
tllese under the microscope, I discovered a number of bodies (Fig. 717J 
shaped much like a watermelon seed, except that the small end was 

more pointed. These were e\·idently the egi::s or 
the parasite known as Billiarzict h(J'matobia, the 
111ematnria resulting from the rupture of capillaries 
ca urnd by the presence of nests of these om in the 
mucous membrane of the bladder. This disease is 
frequent in Africa and Asia, but almost unknown 

Foo. m.-1. '"""of Bilh0>·- in Korth America. The body of the male parasite 
~11~tcSbl~<~1°Jii;ki<. \, ~;~t is nbout four lines in length, threadlike, and flat· 
(~·~~1~1: 1~iic a~th~:~: cn~~.1J· tened anteriorly (Aitken); the female a Jittle shorter 

and more delicate. They inhabit by preference the 
portal Yein and the walls of the bladder. In treating my patient I 
satnrated him with large doses of santonin for a week, and injected the 
bladder daily with alcohol, beginning with a 1-to-20 solution, and in
creasing it to the extreme degree of tolerance by the bladder. The 
patient impro,·ed iu e,·ery respect, but the hrematuria was not entirely 
arrested when he returned to Africa, in No,·ember, 1883, since which 
time I have not heard from him. 

The parent distoma is killed by high febrile mornment, and with its 
death the luematuria ceases. 

The treatment of lucmatnria must be directed to the disease of ,,-bich 
it is a symptom. The patient should be required to remain in the re
rumbent posture. Large <loses of cinate of potash will prove beneficial 
iu rendering the urine less irritating. Opium is advisable, not only on 
accoLrnt of the relief from pain it affon1s, but because it secures com
plete qniPt, which is essential, and prevents the too frequent eracuation 
of the bladder. 

"'hen the hmmorrhage is from this organ, and does not yield to the 
measures aborn given, the injection of cold or hot water, or of astringent 
solutions, may be employed. If villous growths are present. they should 
be remo,·pd by cystotom)·. 

Sterilization ef Urine.-Sterilization of the urine is of !!"reat impor
tance in the treatment of all snrgical lesions of the urinary tract. It""'" 
brought prominently to the notice of the profession by the late Prof. 
Edward R. Palmer, of Louisville, Ky. It may be effected by the admin
istration of the following formula: 

J> Oil of gaulthe1fa. 3 ij; 
Salo!.. . . . . . 3 j. 

Sig. : Take per os in capsules containing twenty drops, or the same 
quantity on sugar, three or fonr times a day. 

Next in order is the administration of boric aciil, five grains fonr or 
five times a ilay, which will produce a similar beneficial effect. 

Eucalyptol has been recommended by Prof. J. Nevins Uyde, of 
Chicago, for this pm·pose. I ha,·e nsed in a large number of cases 
the ganltheria and salol preparation. and prefPr it to other reme
dies. Foul-smelling and infectious urine becomes odorless and sterile 
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within twenty-four honrs oi the administration of eighty drops of this 
mixture. 

STONE IN THE BLADDER. 

Urinary calculi may form in any portion of the kidney, in the peh-i s 
or ureters, in the bladd er or urethra. They are concrnti ons of the vari
ous inorganic substances which are common to the urine. Organic parti
cles, such as epithelia , mucus, and various intlammatory products, oft en 
enter into the formation of calculi. \Yhen an aggregation of the urinary 
salts occt1rs within the kidney tubules, the probabilities a re that the 
stone so formed will remain imprisoned in this organ (renal calculus) 
until removed by ulceration ot· operation. Forming in the larger s traight 
tubes of the pyramids, a urinary concre tion may, whil e yet minute, es
cape into the calix and pelvis, and pass down the ureter into the blad
der, or remain lodged iu the pehis or excre tory duct. 

It is, moreover, probable tha t the majority of cal culi found in the 
bladder, or passed by the urethra, originate as concre tions in the straigh t 
tubes, calices, or pelves of the kidneys, whence they drift outward to 
the bladder, and there by continued accretion become large enough to 
attract a ttention, e,·en if the transi t along the ureter was unnoticed. 
Undoubtedly a fair proportion of vesical calculi are form ed in this organ 
proper, and the greater number of these may be grouped in the class of 
calculi which form around nuclei composed of fo reign substances, or 
animal matter, such as epithelia, intlammatory products, etc. Con
versely, it is admitted tha t animal matter may form the nucleus of a 
kidney or pelvic concretion, while a bladder calculns may also be formed 
by accretion of the purely inorganic elements of the udne. 

A calculus is rarely of uniform composition, more frequ ently combin
ing two or more inorganic as well as organic elements in its formation. 
ln the nomencla ture it is the practice to give to the stone tbe name of 
the prepondera ting element. 

That most commonl y observed is composed principall y of u ric acid 
and the nrates. These stones a re of fair consistency, yellowish or light
brown in color, not Yery smooth when sing le, yet not o rough as oxa
late-of-lime concretions. ThPy may attain a diameter of two or three 
inches. As a rnl e, they form in nrine which is dis tinctly acicl in reac tion. 

The mulberry or oxalate-of-lime calculus is nex t in order of fre
quency, and rela ti vely more so in children than in adults. It may exist 
in all sizes, and varies greatly in color. The smaller concre tions are light 
in color and fairly smooth; the larger are exceedingly rough, with jagged 
•dges, and are dark brown in color, in rare instances whi te. Oxalate-of
lime calculi usuall y commence in the kidney, and pass as small par ticles 
to the bladder. The most severe fo rms of " renal colic" are clue to 
the slow and pa inful passage of these rougher concretions along the 
ureters. 

Pliosplw l ic ralculi come next in order of freq uenry, and are didsible 
into three dasses : the ctmmonio-magnesian and pliosplwle-ql-lime (f u
sible), neutralplwsphate of lime, and wnmonio-magnesian calculi. 
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Fusible calrnli are more often mPt with than the other tll'o forms or 
phosphatic concretions. They are gray or white in color, readily friable, 
and light. The hardness is proportionate to the lime phosphate present. 
They attain large size, and conform themsehes to the shape of the 
bladder. 

The neutrnl plw8pliate-oflime calculus is rare. It may form in the 
kidney, though it originates chiefly in the bladder. All the phosphatir 
calculi are chiefly vesical in origin, being found with ammoniacal urine, 
which is present with chronic vesical catarrh. 'fhe mninonio-magne8ian 
phosphatic concretion is equally rare, and di!Iers very slightly in its 
chemical and physical characters from that just described . 

Other and still rarer forms of urinary concretions are the following : 
Cystin.-This variety is usually smooth, occasionally conngated, 

yellow in color when fresh, inclining to a greenish hue when long removed. 
They break readily, do not show a marked concentric arrangement, ancl 
are somewhat greasy to the feel. 

Xanthic or uric-oxide calculi have only been reported in two or three 
instances. They are of concentric formation, smooth and greasy to the 
feel, and vary in color from gray to brown. 

Carbonate-of-lime calculi are usually mnltiple, and are light gray in 
color and chalky in consistence. 

Organic calcL1li, consisting of epithelia, blood, etc., are not infre
quent as nuclei for other varieties, but exceedingly rare as independent 
forms. 

Stone in the bladder is a misfortune that may befall every age and 
conditio11 of human life, from the fmtus in 1dero to the old and decrepit. 
The period of greatest exemption is from twenty to fifty years of age. 
It is comparatively frequent in children, aml here must be chiefly of renal 
origin and due to the excess of inorganic elements in the mine, since 
obstrnction and inflammatory diseases of the urinary tract rarely exist at 
this age. After fifty, when prostatic, cystic, and nrethral obstmction are 
more frequently met with, the formation of calculi, vesical in origin, is 
more common. As to sex, stone is more frequent in males. It was for
merly argued that there was no difference in the frequency of stone in the 
sexes, but that the short and dilatable uretht'1 of the female allowed a 
ready escape to the concretion before it became sufficiently large to pro
duce any organic disturbance. '\\'hen, regardless of the statistical eYi
dence which shows that the number of deaths in males from urinary cal
culus is ten times greater than in females, we consider that one of the 
most frequent causes of stone is the gonty diathesis, and that gout is 
more frequent in men; and, again, that prostatic and urethral obstruc
tion is peculiar to this sex-it must be conceded that the conditions for 
the formation of calculi are more frequently present in males. 

In the <Etiology of stone in the bladder two great factoi·s are recog
nized: The one include• all conditions of the economy which favor pre
cipitation of the inorganic elements of the urine; the second all obstruc
tive and inflammatory lesions which produce clecomposition of the urine 
in the bladder, the detachment of epirhelia, and the accumulation of 



STOXE IN TUE BLADDER. 765 

other organic elements which serve as nuclei around which the salts of 
the urine are con~re~atell. 

In the "tirst category are hereditary tendencies, such as gout and rheu-
' matism. Certain conditions of malnutritiou undoubtedly lead to a pre
cipitation of the miuary salts, for children poorly fed and carnd for are 
much more apt to suffer from calculus than those who are well feel and 
comfortably clothed and sheltered. 

It cau scarcely be doubted that residence exercises a causative influ
ence upon the formation of calculus. In the United States, northern 
Alabama, Tennessee, and Kentucky afford a large number of this class 
of cases, while in New York and the New England States stone in the 
bladder is exceedingly rare. 

In the group of local causes may be classed all cystic diseases in 
which the products of inflammation collect in the bladder and form 
nuclei, arouud which concretions occur; prostatic enlargement inducing 
retention, cystitis, and decomposition of urine; stricture, and all ohstruc
til•e and inflarnmatoi·y lesions of the urethra which may involve or affect 
the integrity of the hlachler; the presence of any foreign matter in the 
bladder, or paralysis of the bladder from any cause. 

'l'lze Symptoms and Diagnosis.-It may be stated at once that. how
ever much has been and may be said of the value of the rn1ious symptoms 
of stone, the diagnosis rests upon one simple expedient, the introduction 
of a metallic instrument into the bladder, anrl in contact with the stone. 
For this purpose the ordinary steel sound is usually suflirient. The blad
der shoulcl be allowed to contain about half a pint of fluid, and when the 
instrument is introduced it shou lcl be manipulated so that the COO\'exity 
of the curre will p;lide o,·er the floor of the bladder back anil forth from 
the neck to the posterior wall of the organ, at the same time depressing 
the bladder towaril the rectum. By this manmune the stone will be in
duced to gravitate to the deeper portions in contact with the instrument, 
or so close to it that a sharp, qu:ck turn to right or left will bring the 
calculus and metal into appreciable contact. In certain cases of prostatic 
hypertrophy the calcnlus may remain concealed immediately behind the 
enlarged organ, and in such a position that the sound can not be brought 
in contact with it. Under such conditions Thompson's searcher (Fig. 718) 

Fio.71 S.-Thompson'sscarchcr. 

will he fonnrl useful. The objection to this instrument is the difficnlty 
of' its introduction from the abrnpt naturP of the curve near the tip. 
\\'hen once introduced its ,-alue is readily appreciated. 'J'nrning its 
point downwar(] and modng as if to withdraw it, there is no portion of 
the floor that it will not thoroughly search. 

\\'hen a stone ran not be appreciated with a fnll or half.filled bladder 
it may be !el t if this organ is completely emptied. Not on]~- is the cal
culus drirnn towarcl the neck of the bladder when it is emptied of urine, 
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but the hardness and weight are more readily appreciated, since it is 
held in the grasp of the organ, and can not slip away when the sound 
touches it. In some forms of vesical calculus the stone becomes partially 
or completely encysted in some portion of the bladder wall. The calculus 
may drop into an abnormal pouch in the bladder; it may sink by a pro
cess of ulceration into the walls, and be partially or completely sur
rounded by a newly formed inflammatory tissue, or it may have been 
lodged in the ureter near its termination. 

Again, a stone may be eaught in the upper portion of the bladder 
without being sacculated. In sounding for stone in adults narcosis is 
rarely required, especially where there are no symptoms of severe cysti
tis and tenesmus. In children an anrosthetic should always be employed. 
"\Vhen the calculus can not be felt after careful search it is at times a 
successful expedient to introduce the finf(er into the rectum and make 
upward pressure upon the base of the bladder, and firm pressure down
ward upon the abdomen just above the symphysis pubis. 

Vesical calculus may be suspected in a patient who has had renal 
colic, or has passed by the urethra particles of gravel, and afterward 
develops a cystitis. Not infrequently, howe,·er, a concretion goes from 
the kidney into the bladder without attracting the attention of the pa
tient. If it lodges here and increases slowly in size, it may remain for 
months or years without giving any symptoms of cystitis, or marked 
annoyance. Usually, however, when a stone is present, and is so light 
and smooth that it does not affect the mucous membrane of the bladder, 
it attracts attention by mechanical interference with the escape of urine, 
dropping at times into the orifice of the urethra, and suddenly shutting 
off the tlow during mictnrition. 

'Vhen a stone, by reason of its size, weight, and roughness, begins to 
cause cystitis, frequent micturition is a prominent symptom. A burning 
or smarting pain, referred to the end of the penis, is a frequent symptom 
in this, as in idiopathic inflammation of this organ. At times the pain 
is referred to the scrotum, penis, uterus, and other organs, or along the 
nerve tracts in the lower extremities. In any jolting movement, as in 
riding on horseback or in vehicles without springs, or in walking about, 
the pain is increased. Tenesmus is often violent toward the end of mi
nation, when the stone is grasped by the contractinf( bladder. The urine 
almost always contains pus, and blood is frequently present. Hroma
turia, with calculus, occurs chiefly dnring the waking hours, when the 
patient is moving about. It is more apt to he met with in oxalate-of
lime calculi than in the other varieties. In the mre instances in which 
stone exists with villous growths of the bladder, hmmorrhage is often 
excessive. \Vhen a calrnlns is of large size it may by pressure produce 
pain and symptoms of distnrbance in other organs, as the vagina, uterus, 
or rectum. The size and character of a stone in the bladder may, in a 
measure, be determined by exploration with the sound, as well as hy 
p~lpation. 

A larf(e stone is usnall:v felt as soon as the sounrl enters tlie neck of 
the bladder. The sense df resistance is greater, and a fail' idea of its 
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proportions may be made out by passinl( the metallic sound along its 
surfaces. A small stone is often with diflicul ty recognized. Pressure 
above the symphysis pubis, and intra,·aginal or rectal exploration, are not 
without ,·alue in estimating the size of a calculus. Ir the click of the sound 
is sharp and clear, and if the surface is rough and grating to the sense 
of touch conveyed along the instrument, an oxalate-of-lime stone may 
be suspected, and, if the patient is a child, the suspicion is strengthened. 
Ilrematuria, and all the symptoms of cystitis, are, as a rule, increased 
with this form of calculus. In patients with the gouty or rheumatic 
diathesis, uric-acid stone is the rule. The acidity of the urinP in a 
measnre excludes phosphatic calculus. In the exeeptional instances in 
which a portion of the surface of the bladder has become incrnRted with 
the inorganic elements of the urine, this conclition may be determined 
by the immobility or the concrntion when the sound is brought in con
tact with it. The absence of a spherical calculus can be determined by 
digital exploration through the rectum or vagina, combined witl1 pres
sure from above the sympbysis pubis. 

Treatment and Prognosis.-The attempts to clissoh·e veskal calculi 
by the administration of remedies by the mouth, or by solutions thrown 
into the bladder, have not met with encotiral(ing surcess. 'Yhile there 
is little doubt that the correction of a dvscrasia which is favorable to the 
formation of stone may prevent or retai:d the further growth of an exist
ing concretion, there is no evidence to prove that a stone in the bladder 
was e1·er diminished in size or removed by this plan of trea tment. 

The proper treatment of stone in the bladder may be clivicled into the 
curalit•e and palliative. To the former belonl( the operations of lithot
oniy and litlwtrity; to the latter are systematic medication anrl hyiriene, 
together with the emplo~'ment of all local means calculated to relieve 
pain and prolong life. The conditions under which lithotrity should be 
preferred to snprapnbic lithotomy are rare, and are given with the de
scription of the operation. 

Lilhotrily.-If the symptoms are nor so distressing as to clemanil 
immediate interference, from ten days to two weeks shonk1 be devoted 
to the careful preparation of the patient. It is not only important to 
impro1·e thP general condition, but 
also to accustom the urethra to 
the introclurtion of the sound. 
Strict adherence to the pmctice of 
antise[1'is as !(hen for the bladder 
and 11ret h1·a is rPqnirecl. 

The in:.1truments reqnirecl are 
the lithotrite ancl an apparatus for 
washing our the detdtns. 

Of ine vadous crnshinir instrnments which have been in troduced, 
that of Sir Henry Thompson is to he preferred {Fifr. 722). lt is com
mendable for its. lightness. strenl!th, ancl smooth action. " 'ith the 
hea,·ier instruments the spnse of tonch is not so delicate and ac11te. Tile 
lighter lithotrite is strong enough to crush any caknlus which may be 
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safely remo\'ecl by rhis operation. Moreo,·er. it is especially to be com
mended for the fenestrated jaw in the female blade, which allows the 
male blade to pass entirely through, and thus av<Jids the danger of 
choking and fouliug. It consists of a male blade (Fig. 720), or sliding 
rod, which firs inro a fixed or female blade (Fig. 721), whid1 is deeply 
hollowed out fill' it• reception. 

The seizing and crushing action of the lithotrite is don hie. ""hen rbe 
male blade is carried through the hollow handle into the slot in the 

~ -
Frn.'i20,-)falebladeof'l'hoznpso11',,;lithotritc. 

FIG. 721.-Fcmale blade of Thompson's litbotritc. 

female blade, a simple and rapid to-and-fro movement can be executed 
hy pushing or pulling on the male blade with the right hand, while rhe 
left steadies the female blade, to which the handle is attached. This 
movement can be made very effective in seizing the stone and in crush
ing the smaller fragments without taking the extra time in sli<ling the 
catch which throws on the screw motion of the instrument. 

"Then, however, a stone is caught in its grasp hy the slid ing more
ment just described, and is so solid and resisting that a sufficient and safe 
crushing force can not be employed, the catch on the top of the handle 

Fw.722.-Thompson'slithotritendju,.tcd. 

is slipped up,Yard. The sliding mornment is now impossible, and the 
more powerful screw motion substituted. By turning the "·heel at the 
end of the male blade to the right, the stone can be felt to gh'e way 
under the crushing force. 

In the remornl of ,-esical calculi by this operation two procedures are 
recognized, dz., complete and incomplete lithotrity. 

In the former, or Bigelow's method, narcosis is req1dred; the stone 
is entirely rn1shecl, and the fragments washed out at a single oper
ation . In the latter, anmsthesia is not employerl; the calcnlns is only 
partially comminnt<'cl, and the fragments are left to pass off with the 
urine. 

Complete lithotrity has almost entirely superseded the older oper
ation. It is preferable in all eases where the condition of the patient 
justifies the risk of shock from a capital operation nmler narcosis. 

Opera{ ion. - The patient, being narrotizetl, is placed npon the operat
ing table, in the dorsal decuhitns, with the pell'is raised about half a 
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foot by pillows placed under the sacrum. Ii Lhe blaclcler has not been 
emptied just before the operation, the urine is now drawn off ancl about 
one pint of tepid water injected, thns distending this organ ancl render
ing the mucous membrane less liable to injury from being pick€cl np by 
the instrutuent. The lithotrite, hadng been properly warmed, oiled, and 
tested as to its working capacity and strength, is now prPparecl for intro
duction by sliding the male blade completely clown until its tip passes 
into the !enestra of the female blade. As the convexity of the male 
blarle is serrated, great care must be taken not to push the rough surface 
beyond the Je,·eJ of the female blade, since the introduction of the in
strnment, improperly adjustetl, would clo unnecessary violence to the 
floor of the urethra. 

A right-handed operator should stand at the patient's right sicle. 
Tbe instrument is locked and carried into the bladder by the same ma
ncruHes as given for the introduction of the sound or metal catheter. 
\\'hen the beak is well into the bladder, it is carried along the floor, with 
the tip pointing upward, until it meets with the resistance of the poste
rior wall of the bladder, when it should bP slightly withdrawn. The 
hanclle should now be elevated, in order to depress the floor of the blad
der with the convexity of the cu1Te. Held firmly in this position. the 
lithotrite is opPned by withdrawing the male blade about two inches. 
The 011erator should now strike the lrnndle of the instrument with the 
knuckles 01· hancl hard enough to carry the concns,ion to the bladder, 
in order to dislo<lge the calculus and allow it to fall into the lowest por
tion of t he organ, ancl within the grasp of the lithot.rite. which is now 
closed by pushing the male blade clown. If the stone is seized, it will be 
made evident by the fai l ure to close the blades, ancl, when caught. it 
sbould be firmly held, the screw movement adjusted, and the wheel ro
tated slowly. Having thus secured the stone, the instrument should be 
moYed to and fro, in order to assure the operator that the wall of the 
hlaclder is not caught. In crnshing a calculus, the rapidity with which it 
is done should be clete1·mined by the sense of re istance experienced. It 
is not safe to employ force sufficient to spring the blades. A stone which 
can be safely crushed will yield perceptibly under a few turns of the 
screw. Phosphatic stone can often be rapidly comminuted without ad
jnsting the screw. Uric-acid calculi require more power, while the oxa
late-of-lime at times can not lie crushed at all. 

If the mnn(l.'uvre aboYe described fails after being seveml times care
full,r repeated, search must be made in othe1· quarters. llultling the in
strnment beak upward, the convexity still upon the floor of the bladder, 
'Oparate the hlndes, turn the shaft half oYer to the right. and then close 
the bladPs. If the stone is seized, hold it steady, adj list the screw mo
tion, tighten the grip b~' a light turn of the wheel, and carry the instrn
ment hack to the middle line with tlw beak pointing upward. If it does 
not mo1·e freely, the indication is that the bladder has been picked up. 
and of course the blades must be separated ancl another effort made. 
lrith the instrument shown there is little clanirer of this accident. 
The same mauamvre may be tried on the opposite sicle. If there is pros-
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tatic enlargement, it may be nPcessary to turn the beak downward into 
the pocket on the floor of the bladder. If, after a half hour's search, the 
seizure has not been effected, the operation should be discontinued. 

"'hen the stone has been seized and broken once, the same manCPu
vres should be carefully yet rapidly repeated until no large pieces re

main. l twill usually be found easy to crush 
the smaller pieces by the sliding movement 
alone. The instrument should now be closed 
until the. blades have the same relation as 
when introduced, and then withdrawu. 'l'he 
evacuator consists of a rubber bulb <'apable 
of holding about one pint. At the upper 
end is a funnel and stopcock for tilling ancl 
closing the apparatus. Below is attached a 
glass globe, in which the particles of stone 
gravitate as fast as they are drawn into the 
evacua tor. Between thls and the rubber 
bulb is a second stopcock, and a place for 
attaching the catheter. It is addsable to 
insert a piece of rubber tubing, about fi"e 
inches in length, between the catheter and 
the evacuator, in order to prevent the jar
ring motion imparted to the bulb from be
ing conveyed to the instrument in the blad
der. The catheters (Fig. 723) are of differ

Fia. 723·-:·~t1~~n;~j0~1:~ 1 ;~~~~~ved evac- ent sizes ancl shapes, ranging from No. 14 
to No. 25, U. S. Tbe evacuation is much 

more rapid with the larger instruments. However, the urethra should 
not be overdistended. In general, the catheters whicl1 are only slightly 
curved near the tip, with the eye at the extremity, are preferable. In 
tilling the bulb, in order to exclude the air, the glass ball is first de
tached, tilled with clean warm water, and readjusted. Both stop-cocks 
are now open, the end of the tube closed with the finger, and water 
poured into the funnel until the bulb and tube are filled to overflowing. 
The cocks are then closed, and the instrument intrnsted to an assistant. 
The catheter, well oiled, is carried into the bladder, and as the water is 
escaping the lower end of the rubber tube attached to the evacuator is 
slipped over the end of the instrument. The bulb is grasped between the 
thumbs and fingers of both hands and squeezed, thus forcing the greater 
part of its contents into the bladder. It is now allowed to expand; the 
water rushes back out of the bladder and brings with it the sma lier par
ticles of stone which fall clown into tbe glass sphere. This part of the 
operation may be expedited by rapidly half emptying the bulb into the 
bladder, and as rapidly allowing it to expand. ·when it is seen that 
particles of the calculus cease to fall into the receirnr, the catheter 
should be withdrawn, the lithotrite reintroduced, and a second crushing 
clone. The bladder is again washed out, and these operations should he 
alternated until all detritus is removed, unless alarming symptoms should 
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supervene, when of rourse all operative measnres should be discontinued. 
If the glass receiver becomes filled, it should be detached ancl emptied . 
• H times particles of calculus become loclgecl in the catheter or tube. ancl 
require to be disloclgecl with a stylet. From one to one ancl a half hour 
may be allowed for this operation from the commencamen t of the arnes
thesia. The prognosis will be more favorable with the shorter period, · 
but it is wiser to proceeii carefully and remove the stone thoroughly, even 
if a longer time is required. The absence of all fragments can be recog
nized by placing the ear over the bladcler at the sy mphysis wltile the 
evacuator is being worked . Tlie click of any fragm ents against the 
catheter can be distinctly heard . The introduction of a sound will also 
determine the presence of auy pieces. 

In the after trea tment opium is essential to relieve pain and tenesmus. 
Citrate of potash, grs. xx, three or four times a day, with flaxseed tea, 
will render the urine less irritating. The soft catheter may need to be 
employee] to evacuate the bladder. 

In incomplete lithotrity the crushing is done in the same manner as 
just described. A fair degree of urethral anresthesia may be secured by 
the employment of cocaine. The lithotrite is only introducecl once, and 
not more than five or ten minutes are consumed in the operation. The 
evacuator is not employed, the cletritus being expelled in the act of 
urination . 

C!Jslotomy or Litlwtomy.-Cutting into the blarlcler for the removal 
o! stone is performecl through the perinreum or through the abdominal 
wall, just above the symphysis pubis. Incision through the rectum in 
males is no longer a recognized procedure, while the vesico-vaginal opera
tion is rarely, if ever, indicated, since it necessitates a second operation 
to close the fi stula. 

SUPRAPUBIC CYSTOTO:ll.Y. 

At various times in the history of surgery the operation of suprapu
bic cystotomy has been brought to the attention of the profession, to 
achieve a short-lived popularity ancl then he relegated to obscurity. 
Under the impulse of moclern surgery, tbe operation has taken a position 
from which it is safe to say it will not again recede. 

To perinea! cystotomy it should be preferrecl in practically all cases 
in which entrance to the bladder by an operatb'e wound is clesired. For 
the removal of all forms of neoplasm no other method is to be comparecl 
to it. For the extmction of foreign bodies so sh a peel or so large that they 
ean uot be withdrawn by means of the small Thompson Ji111otrite without 
undue violence to the urethral canal it is to be prefened. It is the better 
opemtion in all cases of vesical calculus, with the exception of very small 
and soft calculi in adults in whom the urethra is capable of freely admil
ting the lithot l'ite and the bladder is not affectecl with marker1 cystitis. 
Under such conditions, in expert hands, litlwlapa:ry is permissible, the 

~':fo~en~~l ~~; 11fo,'.·~::~~e;\.::t1~!ra~1~ ~~ep~~~t~~i~ 1~';.~;~~.~~l;:,i~~et~::,~~:~ 
operation can not be co~pared to the supra pubic incision. In females it 
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shoulcl absolutely supersede the establishment of a ,·esico-,·aginal fistula, 
for, with proper care, a perfectly satisfactory drainage and rest to the 
bladder can be obtained by snprapubic siphonage, a method which will 
not only cure the cystitis, but saves the vatient from a seconclary and 
formidable operation in the closure of a vesico-rnginal fistula. 

The foregoing conclusions are based upon an experience in fifty-one cystotomies 
<lone upon forty-nine subjects for various conditions, the operntiou being of neces
sity repeated in two cases for recurring infectious cystitis, in a child four years of 
age and in a ma.le of fifty-four, in which latter case, after remoYal of n tumor of the 
middle lobe of the prostate, cystitis recnrred. Both of these cases recovered, cured. 

Of the entire number of patients, four died. Of these fatal cases, one, a man 
sixty-eight years of age, with chronic genernl concentric hypertrophy of the pros
tate ancl severe chronic cystitis, expired on the fifteenth clay after the operatiou 
from general exhaustion and well-marked symptoms of cerebral softening. In this 
case no eftort was made to remorn any portion of the prostate, aud nothing was 
done, in fact, bnt a snprapubic cystotomy for the purpose of drainage. A second 
case, also a male, and of the same age (sixty-eight), with chronic cystitis, caused by 
hypertrophy of the middle lobe of the prostate, which was easily and quickly 
removed, proved fatal on the third day after operation from a well-marked apoplectic 
stroke, the patient having had, some months previously, a slight attack of this same 
nature. A third case, seventy-fhe years of age, died 011 the eighth day after the re
moval of a small calculus in urremic coma following suppression of urine. A fourth 
case, that of a woman sixty-five years of age, who had suffered from chronic cystitis 
for six years, died uine weeks after operation from geneml exhaustion and failing 
mental power, which suggested strongly, to my mind, a condition of cerebral anre
mia, or the softening of senility. 

It will be seen from the above tbat tbe danger of death after this opera
tion is not great, and it is not without interest to note that in all of the 
four fatal cases cerebral symptoms were prominent. As in all other sur
gical procedures, the old and worn out perish. 

I ha,•e arranged my cases in the following order : First, tumors. of 
which there were eighteen cases; thirteen of these were connected with 
the prostate; three were papillomata of the wall of the bladder; two nn
classified tumors, one a small sessile ele.vation in the trigonum and the 
other a simple pedunculated mass growing out from the internal orifice 
of the urethra in a woman, removed with the finp:er, and, while easily 
recognized, was crushed in the act of removal and Jost in the effort to 
extract it (probably myxoma). 

Of the thfrteen tumors of the prostate, one was cancer of the left lobe 
and body in a male twenty-four years of age, a palliati,·e rurettage liein!( 
clone to reliere pa in from pressure. The patient perished several months 
later from metastasis_ 

The twelve cases of prostatic hypertrophy furnish to my mincl the 
most interesting grnup. Prostatic hypertrophy from a clinical standpoint 
is general (concentric) or local in character. "'hen local, there is almost 
always the so-called tumor of the middle lobe with hypertrophy of one 
or other of the late111l lobes, but not of the entire organ. In six of my 
twehe cases there was concentric hypertrnphy, and by this I mean such 
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an abnormal development of the tissues of this organ that not only does 
it expand in all directions (excepting anteriorl y, in whieh direction its 
development is arrested by the triangular ligament) un til the canal of the 
urethra is practically occluded, bu t the organ projects backward into the 
cavity of the bladder, forming a mass which may properl y be likened to 
a prolapse of the rec tum of long standing. As these cases occur in gen
eral iu persons well along in life and, as a rul e, so broken down in health 
as a result of this condition that a formidable operation is scarcely per
missible, I have in all of these cases declined to attemp t any removal of 
the enlarged organ , but advised permanent suprapubic drninage. The ob
jections to extirpation are forcible, since remornl of that porti on of the 
organ projecting back into the bladder would not relieve the obstru ction, 
while the removal of the entire organ under such conditions would be 
exceedingly dangerous to life and, in my opinion, entirely unjustifiable. 
Moreover, in all of these cases there is such a chronic condition of o,·er
distention of the bladder and partial paralysis as a resul t of h yperdisten
tion, that the blatlder is unable to empty itself e,·en aft er the obstrn ction 
is removed. The proper opera tion, therefore, in these cases, is drainage. 

In six cases there was a tumor in the middle Jobe, and this obsh·uction 
was removed. In three of these cases calculi were present, which, how
ever, clid not complicate the operation. The onl y fatal case among the 
prostatic opemtions was one who died from apoplexy on the third clay 
after the operation, and who at the time of death was in excellent con
dition as far as the bladder, prostate, and opera the wound were con
cerned. Of the five cases which recoverecl after the tumor of the middle 
lobe was removed, two were lost sight of and I have not been able to find 
them. The othet· two survivors could parti ally emp ty the bladder for 
years after the operati on, but, hadng acquired the habi t of l"ing a cathe
ter before operative interfPrence, continued to nse i t un til the death of 
one from old age, eight years after the operati on. 

As far as my experi ence may be of rnlue, the conclusion is reached 
that rases are exceptional when after either h ypertrophy of the middle 
lobe or concentric hypertrophy of this organ, whi C' h has existed fo r a 
period of one or two yea rs, and cansed repea ted h ypenl istention of the 
bladrler, it is able to empty itself to the sa tisfaction of the patient even 
when the obstruction no longer exists. The im portance of early in ter
ference is clea r. 

Of the three cases of papilloma, the patients were aged forty, thi r ty, 
and fif ty years respective])'. The tumor sprang from the pos terior wall 
in each case, in two from the upper posteri or wall OJ' toward the summi t 
of the bladd er, and in one from the posterior in feri or wall abo ut halfway 
between the two nreteral openings. This last case had a very narrow 
stem or ped icle, seemingly abou t half an inch in diameter and about an 
inch in length, expanding into a caulitt ower-like mass two O J' th reP inches 
in diameter. The other two sprang from broadel' bases, and, wh ile cau
lifloll'er-like in development, were not so easil y dealt with as to their 
points of ori µ- in . All recovered fro m the operation, ancl one is Jil"inµ: 
11 itb no recul'rence d uring the fo ur years whic h luwe elapsed sinre th~ 
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operation. The other two died from recurrence and general exhaustion 
caused by the hmmorrhage and cystitis which ensued, one nine and the 
other thirteen months after the operation. 

Second, cystitis. The most frequent disease of the bladder which 
requires drainage is chronic cystitis, for this is not only present in prac
tically all cases of tumor and stone, but occurs in a large majority of 
cases in which there are no calculi present and no neoplasm or enlarge
ment of the prostate. My clinical notes contain twenty operations for 
chronic cystitis uncompiicated by tumor or stone. These opemtions 
were done in nineteen patients, two of whom were males four years of 
age. One of these had cystitis with tuberculosis of the bladder, which, 
of course, was incurable, although the child recovered from the opera
tion and was discharged from the hospital. The second case had com
pression myeliti' with paralysis and an infectious cystitis due to the use 
of the catheter, which required bladder drainage; he recovered, and was 
seemingly cured, but several months later a recurrence took place 
through a second catheter infection, and the operation had to be re
peated. This patient recovered, and was ultimately cured of the com
pression myelitis by laminectomy and the removal of a tumor of the 
spinal cord, and became fully restored to usefulness. 

Only one death occurred in these nineteen cases, and that was in a 
case almost hopeless from the start, the woman being sixty-five years of 
age, who was very much exhausted from a cystitis of six years' duration, 
and who died nine weeks after the operation from general exhaustion 
and cerebral softening. 

Exclusive of the two children of four years jnst mentioned, the ages 
varied from twenty-one to sixty,five, the average being about forty-fire 
years. The shortest period of drainage was seventeen days, and the 
longest eight weeks (except the case of permanent drainage). In twelre 
of these cases of drainage a cure resulted; two were improved; in one 
permanent drainage was established on account of paralysis of the blad
der due to prolonged overclistention, and a single case was not improred 
by the operation. 

Third, calculus. For calculus there were eleven opPrations, with 
one fatal case from suppression of urine and un~mic coma; three of 
these cases were complicated by prostatic tumor. The calculi varied in 
size from the very smallest np to two inches in diameter, and from a sin
gle calculus to more than a hundred small soft stones in one case. 

Fourth, foreign bodies. For removal of foreign bodies there were 
two cases, a piece of metal catheter that had been broken off in one case, 
and in the other (that of a female), a large slifl' hairpin was removed. 
Both cases reco1·erecl. 

Fifth, exploratory cystotomy. There were two cases of exploratory 
cystotomy, in which both patients recovered. 

Operation.-It is importanL not only to sha,·e those parts in the im
mediate field of operation, but the perinreum, the inner surface of the 
thighs, ancl the region of the anus and buttocks. It is almost impossible 
to prevent an occasional overflow of urine in the after-treatment, and if 
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the hairs are all removed the parts can be rnnch more reailily cleansed 
and unpleasant odors prevented. The patient >hould rest upon the back, 
with the legs in full extension and upon a table so constructed that, at 
the proper moment, a modified Trendelenburg posture may be secured. 
The full Trendelenbnrg is not desirable, but, if the pelvis can be lifted a 
foot above the level of the shoulders, the weight of the intestines will be 
taken off the bladiler, which is an advantage. There is no necessity 
under any circumstances to use rectal distention . For dilating the blad
der, I prefer water. Bristow's air inflation I have never tried, but I fail 
to see any material gain in its employment. I employ a soft catheter and 
a glass barreled syringe containing four ounces of warm boric-acid solu
tion, or water which bas been boiled and cooled to about 110° F'. From 
twelve to sixteen ounces are forced into the bladder, and in males this 
can be held in by tying rubber tubing around the urethra and catheter, in 
females by digital pressure upon the urethra from below upward against 
the arch of the pubis. The incision I prefer is the longitudinal, the low
est angle of which is one inch below the upper margin of the sympbysis 
pubis and the upper angle about three inches above this bone. Separa
ting the mu$cles in the median line, all hmmorrhage should be arrested as 
the operation proceeds. 'Yith dull-pointed, cun·ed ·cissors, the insertion 
of the recti muscles are snipped away for from one fourth to three fourths 
of an inch on either side of the median line close to th eir attachment to 
the pubic bone. II the operation is for the remo,·al of a stone of small 
size oi- a foreign body, or for exploration or drainage in uncomplicated 
cystitis, it is not essential to have a wide external wound or a 1arge in
cision into the bladdPr. I therefore rnoclify the incision and exposure of 
this organ as the operation may require. "'hen there is a tumor, as the 
greatest possible room is required, I usually add to the longitudinal a 
short trans,·erse incision parallel with the pul>ic crest and divide the 
muscles at their insertions laterally somewhat farther, al\\'ays taking 
•·are, howe,·er, not to approach too neat· the fibers of the external ab
dominal ring. "'hen these muscles are cli,·ided and helcl back with re
tractors, the loose areolar tissue sitnatecl between the bladder and the 
surface of the pnhic bone and the abdominal muscles is readily seen anrl 
separated from its slight attachment to the bone. If, then, the finger is 
carried rlown with the bark of the nail in contrct with the surface of the 
pubic symphysis, this prevesical fat can be easily detached from the 
hlaclder with the nail as a dissector and carried upward for a distance of 
from one ancl a half to two inches, and, iu ce1tain cases of tumor of the 
npper posterior wall of the bladder, the peritonmum may be still further 
dissected off by lifting the prevesical fat and carrying the peritonmum np 
with it. IIowever, the peritonmum is rarely seen; only once or twice has 
it come into view in the cases I have operated upon. It would be no 
serious matter if it were toru thrnugh or incised if it were immedi
ately sutured with catgut. If at this stage of the operation it is ed
clent that the bladder is not sufficiently distendecl to bring it well 
under the touch of the surgeon or to lift the peritonreum high enough, 
four or eight ounces ruore of the fluid may be injected through the 
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catheter, which has been left in . "'hen a tumor is to be rernoveil, or 
a stone of large size, requiring a good deal of operative int~rferenee 
within this organ, before opening the bladder I usually insert two loops 
of silk thread, which are carried by means of a short cuned Hage
dorn ueedle entirely through the bladder wall, one on either side of 
the proposed line of incision. A little tluid will escape through these 
punctures, but will not interfere with the operation. These loops are left 
long and tied at least a foot from the margin of the incision, and are in
tended to steady the anterior wall of the bladder by proper traction as 
the operator is at work within the bladder. In this way undue dissec. 
tion of the anterior bladder wall from its normal attacbrnents can be pre
vented. In rare instances, where one or more large veins appear on the 
anterior wall, if a line of incision can not be secured to one side and safely 
removed from these veins, catgut ligatures should be passeil, by means 
of a short-curved needle, and the vessels secured and diYided between 
the ligatures. In removing tumors it is very important to lrnYe a large in
cision through the bladder wall, and to dilate this widely in all directions 
by retractors so insertecl that the cavity of the bladder is well exposed 
and the point of attachment of the tnmor brnught in sight. In remov
ing papillornata they can usually be scraped off with the finger nail or 
an ordinary uterine curette. The point of attachment should then be 
thoroughly burned with the Paquelin cautery. For hypertrophies of 
the prostate it is not so essential to have the tumor so exposed, since the 
cutting forceps can be applied directly by the sense of touch, placing the 
tip of the index finger upon the mass to be removed, and carrying the 
forceps down with one blade on each side of the finger until the blades 
are guided on to the mass. The forceps I have had made for this purpose 

Firt. 

Frn. '121.-Thc author's forceps for removing tumors of the prostutc nnd bladder. 

have double cnp-shaped blades, which, when the tumor is seized, are 
closed bnt do not entirely cut off the s~etion p;raspecl. The remm·al is 
made by twisting, in order to pre,-ent the hremorrhap;e which would re
sult from a clean cnt of these hard tumorR. I clo not appl)' the Paquelin 
cautery to prostatic hypertrophies. "'hen any well -marked ]Hemor
rhage is present, hot-water ini1-rntion will aid in controlling it. I bare 
on no occasion had to pack the blaclcler for hmrnorrhage, but would not 
hesitate to do this if necessary. In operatinp; for the rernm·al of foreign 
boclies, a much smaller incision is reqnired, anil for small calculi an 
incision au inch long in the bladder will suffice. I ha,·e founil it much 
easier to remove these stones by slipping them along with the index 
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finger until they present at the wound in the bladder. My objec tion to 
using- an instrnment for removing calculi is the fear of breaking off small 
particles wbich may escape detection and remain in the bladder. I 
ba"e ne1·er had any trouble in extracting stones in this manner. Jn one 
instance, where more than one hundred were removed, 
I used a good-sized bladder scoop, as it expedited the 
operation. 

The after-treatment of these cases must, of course, 
varv. " ' hen there is no well-marked intlammatinn 
of the bladder, as alter remo1·a1 of a small stone or 
tumor or foreign body, or after explomtion of the 
bladder iii which no lesion was found , the operator 
may close the bladder by irnrnediate suture. This is 
a very desirable method. for the reason that it does 
away with the necessity for snprapubic drainage and 
the slow process of closure ol the wound, which, ii 
left alone, takes from two to three weeks. In closing 
the bladder, I prefer firm small catgut, and the suture 
used is not unlike the Lembert suture employed in 
intestinal surgery. The needle is inserted about one 
eighth of an inch from the cut edge and comes out 
near the edge, yet not upon th e cut surface, nor does 
the needle go into th P cavity of the bladder. The su-

. tmes should be about one sixteenth of an inch apart. 
I do not think it is consen ·ative surgery to close the 
superficial wound over this line of sutures, but prefer 
to put in a light packing of iodoform gauze, for fea r 
th:it th e catg-ut sutures might possibly give way. I 
bare performed this operation in only two of my cases, 
and in both of these the wound closed primarily with-
out Jeakage. F11•. i:!.l.- BoJine';:; mod-

A_ catheter should he inserted and allowed to i:~:~~~1~l·~{~~~mlelcn
remain in for three days alter the operation, or the 
water should be d1"1wn by cathe ter e\'ery three 01· four hou rs in order 
to prer·ent any dis tention of th e organ or s train upon the sutures. If 
for any reason the wrgeon should deP m it best not to undertake im
med iate suture of the blaclder, he may rest asstued that in from three 
to four ll'eeks the wound will close by the ordinary process of repair in 
practically all cases. 

In rlrninage, the use of the rubber tube is essential for the com
fort of the patient. The ordinary T-shaped T1·encl elenburg tube is very 
unsatisfactory. Dr. J. A. Bodine bas modified thi s by ex tending that 
part of th e tube which projects into the bladder at least four ancl a half 
inches beyond th e crosspiece. which is intenclecl to cateh 11ithin the blad
der on either side of the incision in this organ. As the end of the tube 
is tbns kept in the deepest portion ol the bladder, the siphonage is more 
satisfactory. Arter· the tube is introdurec1 and he fore the wound is dosed, 
it is better to throw in a good quantity of warm boric-acid solution in 

54 
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order to flush the bladder and wash out any clots which may have been 
overlookecl . The wound may be partially closed by one or two super
ficial sutures in the upper and lower angles, or left entirely open and 
filled with a light packing of iocloformized gauze around the tube. The 
duration of drainage should be determined by the conditiou of the blad
der. After the removal of a tumor or stone uncomplicated with se1·ere 
chronic eystitis, the tube may be removed in five or six clays. In fi"e or 
sLx more a portion of the urine will be discharged throttgh the urethra, 
and en tirely by this route in ten days or two weeks more. 

Since there is usually danger of overflow due to obstruction of the 
tube from bloorl clot during the first twenty-four hours after the opera
tion, a generous quantity of absorbent cotton should be placed around 
and over the wound . \Vhen the tnbe is p laced in position, it is attached 
to a long piece of tubing which is carried clown the side of the bed and 
held in place by safety pins, and through this the urine is carried into a 
receptacle placed to receive it. Siphonage may be started by injecting 
the solution into the long tube until the bladder is well filled, holding 
the end of the tube higher than the summit of the bladder, removing 
the syringe. and closing the tube by pressure of the finger; the end is 
brought clown lower than the level of the bladder, the pre•sure released, 
and the fluid allowed to run out of the tube, thus establishing siphon
age. The danger of infiltration of urine between the bladder and the 
abdominal wall or the pelvic bones is not to be considered when the ab
dominal incision is open and loosely packed. 

CYSTOTQ,\IY FOR T U:\IOBS 0 1~ THE PROSTATE. 

1. :.\Jalc, aged 59. Concentric hypertrophy; permanent drainage; recovered i 
much improved. 

2. :Male, aged 77. Concentric hypertrophy; permanent drainage; recornrcd; 
improved. 

3. ~rate, aged 80. Concentric hypertrophy; permanent drainage; recoYered; 
impro,·ed. 

4. :.\!ale, aged 7-t Concentric hypertrophy; permanent drainage; recovered; 
cured. Over one hundred small calculi. 

5. )[ale, aged 53. Concentric hypertrophy; drainage three week5; recovered; 
perma.ncnt drainage advised, but declined. 

6. )[ale, aged GS. Concentric hypertrophy; permanent dminage; died fifteenth 
day from exhaust ion and cerebral softening. 

7. Male, agetl G7. Tumor middle lobe, one calculus removed; tube removeU 
sixth da,y; wound closed sixteenth da.y; recovered; cured. 

8. :i\lalc, aged G7. Tnmor middle lobe remornd; recovered; curcrl. 
9 . . Male, aged 48. Tumor middle lobe removed; one calculus; recovered; cured. 
10. :\falC', aged 54. Tumor middle Jobe removed; drainage eight days; recov· 

ercd; cured. 
11. )[ale, aged 40. Tumor of middle lobe removed; ten calculi; reco,·ered i 

cured. 
1 ·?. )fol<'. n~rd GR Tumor middle lobe remornd; died third day, of apoplexy; 

had had one prr,·ious atta<·k. 
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13. ~[ale, aged 2J. Cancer of left lobe and body of prostate and contiguous 
bla<lder; curettage; recorered; die<l in four months of metastasis. 

PAPILLOllA. 

14. ) [ale, aged 40. Upper posterior wall; two years' duration; drainage; 
wound closed sixteenth da.y; recovered; improved. Died six months later from 
exhaustion from recuncnce a.nd cystitis. 

15. Male, aged 30. Posterior inferior wall near ureter, mushroom stem, top of 
tumor three inches in diameter; recovered; cured. 

16. Mole, aged 50. U ppcr posterior wall, broad pedicle; tumor filled Lladder; 
recovered ; improvc<l. Died thirteen months later from exhaustion from recurrence 
irnd cystitis. 

'l'U.\IOHS UNCLASS J l<' LED. 

17. Male, aged 3G. Sessile elevation in trigone; curettage; supposed myoma; 
left pyeloucphritis; recovered; not improved. Died over a year later from pyelo
nephritis. 

18. Female, aged 20. Small pedunculated tumor, supposed myxoma, project
ing from internal orifice of the urethra. into bladder; immediate suture; recovered; 
cured. 

CALCULL"S. 

19. Male, aged 4G. Large; drainage six days; sinus closed forty-fourth day; 
recovered; cured. 

20. Jfale, aged GO. Calculus formed on fragment of catheter four inches long; 
drainage five days; recovered; cured. 

21. Ma.le, aged lG. Oxalate of lime, one inch in diameter; drainage ten days; 
recovered; cured. 

22. Male, aged 50. rrhree calcu li; recovered; cured. 
23. Male, age1l 30. Single calcu lus; recovered; cured. 
24. Jfole, aged 45. Single calcul us, two inches in diameter; dntinagc twelve 

days; recovered; cured. 
25. )lale, Hged 3. 8ingle calculus, 11alf inch in diamcler; no tube; wound 

closed cig-hth da''; recovered; cnred. 
26. )[ale, aged 75. Single calculus, three fourths inch in diameter; suppression 

or urine on eig-hth tlay; death. 
'XOTE.-Four additional cases of stone complicating tumor arc already gi\"'en 

with tumors of the prostate. 

C1rnox-rr CYSTITIS t·Nco.:-.1PLLCATED WJTH Tn101t on Srmrn. 

27. ?i l1ile, 11gcd +O. Drainage three weeks; rcco,·ered; cured. 
28. ) I ale, agC'Cl 54. Recovered; cured. 
2!). ) [ale, ngcd 22. Drainnge three weeks; recovered; cured. 
30. l\lalc, nge<l :J!). Drninngc three weeks; recovered; cured. 
3 L. ~\I ale, agrd ().}. Rcco,·cred ; cured. 
32. )!ale, agrd liS. Drainage four weeks; recoYNed; cured. 
33 .. Hair, ngr<l fi3. Drainag-r three weeks; recovered; cured. 
:l..J. . .\!ale, agrd :30. Rero\·ered; cured. 
:}.). Female, agetl a::;. Drainage se,·en weeks; died ninr weeks after operation 

from rxlmnstion and cerebral s.oftening. 
3fi. ~lair, aged 411. Heco,·errcl; impro,·rll. 



780 A TEXT-BOOK ON SURGERY. 

37. )lale, aged an. Recovered; cured. 
38. "Male, aged 26. Hecovcred; cllred . 
39. )Jale, aged 28. Drainage sernnteen days; recovered ; cured. 
40. )lale, aged 21. Drainage two months; recovered; cured. 
41. illale, aged 51. DraiMge eight weeks; paralysis from overdistention; pye

loucphritis; recovered; improved. 
42. :i\Iale, aged GO. Paralysis from overdistention; pel'manent dra.inage; rcc:m-

ered; improved. 
43. Female, aged 24. Pyelonephritis; recovered; improved. 
44. Male, aged 4. Tuberculosis; curetted ; recovered; not improved. 
45. i\falc, aged 4. Paralysis from compression myelitis; catheter infection; 

drainage fourtl'Cll days; recovered; cured. 
40. Male, aged 4. Re-infection; drainage four weeks; rccovereJ; cured. 

ExPLORATOHY CYSTOTOMY. 

47. Female, aged ±3. Immediate suture; recovered; cured. 
48. )[ale, aged 48. Pyelonephritis; recorered; not imprornd. 

CLOSURE OF Fr::>TULA. 

49. ~[ale, aged GS. Incision, curettage, and drainage; reco\·ered ; cured. 

FOREIGX BODY. 

50. ::\fale, aged 41. Metal catheter, four inches long; drainage five days; 
wound closed fourteenth day; recovered; cured. 

51. :Female, agc<l 16. Heavy wire hairpin, four and a half inches long; drain
age through wound eighteen days; recovered; cured. 

Perineal lillwtomy, or the low operation, may be done by three 
methods-the lateral, bilateral, and median operations. A combina
tion of the median and lateral incisions is sometimes performed, and is 
known as the medio-lateral procedure. 

Lateral lillwtomy is thus performed: Two hours before the operation 
the rectum should be emptied by a free enema of tepid water, and the 

perinmum cleanly sha\"ecl. 
The patient should be 

Fw. 7:!G.- Fergus"On·s guide for l:i.kral lithotom:y. placed upon the back, the 
sacrum resting near the 

edge of the table, the thighs flexed toward the abdomen, slightly 
abducted, the feet brought down and secured to the bands and 
wrists b)' several turns of a roller. Each leg is intrusted to an 

assistant, while a third, selected for his special fitness, and upon whom 
the duty of holding the guide devolves, stands beside the patient's abdo
men, facing the opera tor. 

If the bladder is not fairly distended with mine, a Nelaton's catheter 
should be introduced, and about a pint of fluid injected. A Fergusson's 
gui'de, grooved laterally (Fig. 726), is next carried into the bladder. The 
probabilities are that the stone will he felt by the sound. If the calculus 
has been recognized "it bin a day or two, and if in the meantime the urine 
has been carefully watched and no solid substance has escaped by the 
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urethra, uo prolonged effort should be made at tbis juncture to c1en10n
strate its presence. 

The proper position for the guide is shown in Pig. 727. The shaft is 
held about perpendicular to the surface of the tabl e, the point well into 
the bladde1·, while the convexity of the CUl'\'e rests against the peri
mcum. The scrotum 
is now lirtecl directly 
upward, and the pri
mary incision is macle 
with the sharp scalpel. 
It com mences in the 
median line about one 
inclt and a half direct
ly in front of the an us, 
and is carried down
ward and ou twar<l as 
for as the posterior 
margin of the anus, 

passing halfway be- Fw. ';"t7.-GuiJt: in po,.ition in lutcrul lithotomy. (.\ft{'r Br} ant.) 

tween the inner s11r-
face of tbe patient's left tllber iscldi aud the anal margin (Pig. 728). The 
integument and fa~ci<e having been clidded, the operatorpl'oceeds through 
tbe upper balf of the wnnnd by c11 rting doll'n npon the guide, "·hich 
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mar be readily felt with the finger. \\'hen this is nParly reached, the 
groove in this instrument will be made out, and, by p1·essing the nail of 
the left index finger into it, the point of the knife can be guided through 

the urethral wall into tbe groove, making an opening abont half an inch 
in extent. 

\Yith the finger nail kept steadily in the groove, the scalpel is lai<I 
aside, and the long probe-pointed litbotomy knife (Pig. 04) taken up 
and its point guided into the groom of the guide. At tl1is stage of the 
operation tbe sound is slightly lifted up. so that the pressure which has 
heretofore been made upon the floor of the urethra will be transferred 
to its roof. \\'hile uoing this the probe point of the knife should be 
firmly and steadily pressed upward against the instrument, for, unless 
this precaution is observed, it may slip out of its proper place. The 
operator now seizes the shaft of the sound with tbe left hand 'to assure 

F10-730.-Scoopnndconductor. 

himself, by moving this instrument slightly, anu also by sliding the 
knife along the groove, that the two instruments are in actual contact, 
and then, turning the cutting edge of the knife obliquely toward the 
patient's left side, and more nearly parallel with the transverse than 
with the antero-posterior diameter of thP patient's body, pushes it along 
the grooved guide into the bladder. In executing this manreuvre it is 
necessary to tilt the point of the knife upward ancl press it very firmly 
into tbe groore lest it slip out and cause confusion. \\rhen the probe 
point arrives at the end of the groove and catches, the inriRion through 
the left lobe of the prostate may be lengthened by pushing the sound 

,dth the knife in the proper direction. As the incision is being made, a 
gush of nrine takes place. The knife is now withdrawn, the. finger car
ried into the bladder, and the stone located before the sound 1s remo•ed. 
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The size of tlw cnlru lus should be determined, and, if necessary, the 
lower portion of the primary incision may he enlarged. \Yhile this is 
being accomplished, it is advisable to carry the index finger into the 
rectum to a,·oid wounding this gut. 

The foreeps (Fig. 729) should now be introduced and the stone re
mo,·ed. This instrument can not alway• be carried in through the wound 
if the finl!er is allowed to remain, and is at times diflicult of introdu c
tion without a g uide. To prevent delay, the conductor (Pig. 780) should 
he passed along the finger into the bladder and a llowed to remain after 
the finger is withdrawn. If the blades of the forceps are now closed 
11pon the fl ange of the conclnctor , the instrument can be made to slide 

Fro. 732.-Lithotomy s<'oop. 

accurately along the guide into the bladder, after which the conductor 
should be removed. 

In remodng a stone "~th the forceps two precautions are essential: 1, 
not to pick up the wall of the bladder with the calculus; and, 2, not 
to employ force enough in grasping the stone to crush it. 

" ' hen the stone is grasped, if the instmment can be moved freely 
within the bladder, it is evident that this organ is not caught. 

With small calculi the extraction is easily accomplished. " 'hen the 
stone is large, a certain amount of force is justifiable and necessary to 
stretch the wound to its utmost; bltt this fo1·ce should never be used 
unless the operator is satisfi ed that the stone and jaws of the forceps 
can be brought through the wound without serious injury to the blad-

Frn.'i33.-\':m Burt:n'sdt!bris:!.)'rioge. 

der and prostate. If the s tone can not be extrncted whole, it shoulcl he 
cnished with the forceps or lithoclast (Fig. 731 ), and removed in frag
ments. The Ja1-ger pieces may be caught with tlie forcrp•, the smaller 
with the •coop Wig. 732). A stream of water shou ld also be forcibly 
t]u·own in through th e wound, in 01·de 1· to bring awny nny small parti
cles which may ha,·e escaped notice ( l~ig. 733). finall y, a sou nd shonld 
be introdnced and sea rch made for a second stone or any fragments 
lodged in the more remote portions of the blntldrr. 

Among the accidents which may complir:1te ped neal lithotomy, i.u 
addition to that of wounding the rectum, winch has been ment10ned, is 
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hremorrhage from the artery of thP bulb and other vessels of the peri
D>Pum. The ligature will control all superficial bleeding, and, should a 
deep vessel be divided, it may be transtixed with a tenaculum ancl tied, 

~ or the hook allowed to remain in 
--------- / the wound for a da.v or two. If 

Frn.734.- Vmbrcllacomprc"'!l· 

the oozing is free and general, 
an umbrella compre's (Pig. 734) 
should be made by tyinf( a piece 
of oiled silk or rubber tissue to 
a can ula or bougie. This is car
ried into tlrn wound and compres
sion made by packing sponges 

beneath the cloth which is brought in contact with the bleedinµ; surface. 
The afte1·-treatment of lateral lithotomy is simple. Tile wound is left 

open and unmolested. The urine passes through this for a few days or 
weeks, ancl gradually resumes the urethral channel as the incision closes 

by granulation. In some rases the urine passes through the urethra 
uninterruptedly. The patient shoultl remain in bed for two or three 
weeks. 

The anatomical relations of the parts inrolved in this operation are 
shown in Fi~. 78.3. 
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Bilateral Litlwtomy.-In performing this 01wration a curved incision 
is made, beginning halfway between the tuberosity of the ischium and 
the anus on one side, and terminating at a corresponding point on the 
other. Tlw inci•ion crosses the median raphe of the perinmum from one 
half to three quarters of an inch in front of the anus. The guide used in 
this operation should he grooved deeply in the middle of its convex sur
face. As soon as this instrument is reacheu, the urethra is opened in 
the membranous port ion, and the finger nail carried into the groove on 
the sound . The bisector- a probe-pointed two-edgeu lithotome-is in
troduced by sliding the tip of the instrument along the nail into the 
groove. The opera tor now takes hold of the staff, clepr·csses the handle 
of the bisector, and, keeping the probe-point in tl1e groove, pushes the 
knife into the bladder directly in the median line. In this operation the 
pro tate is dil-ided equally on both sides of the urethra. 

,liedian Lillwtomy.-The position of the patient is the same as in the 
two preceding operations. The best staff or guide is that of Prof. Little 
(Fig. 736), whirh has a deep, wide groo,·e. 

It is introduced and held in such a position that the stair is perpen-

F1< .. 73li.-Litllc':slithotomy11tuff. 

clicn lnr to the plane of the body, the tip ""ell in the bladder, with the 
ronrexity of the instrument pressinµ; firmly anil steadily toward the 
pednrenrn . The fin~er is now rarriecl into th e rectum in order to guard 
arrainst pnhctnre of the anterior wall of this organ. Little's lithotomy 
knife is entered jnst abont a half-inrh anterior to the anns in the median 
line. the ed!(e of tlw blade directed upward, and is pushed strni!(ht inward 
until the point strikes into the conradty of the !?l'OO\"e in the staff at the 
ante1for limit of the prostate. It is then made to cut forward and 
upward until tl1 e membranous portion is didded. and, as it is "ith
drawn, the incision iin the perimcum is lengthened in all about one 
and a half inrhes. The fin!(er is now introduced, the sound with
drawn, and the wound, prostatic portion of the urethra, and neck of 
the blodder dilated until the stone can he felt and extmctecl with a slen
Mr forceps . 

Of the four methods of cuttin!? for stone juRt described, the supra
puhic has practically superseded all others, and fortunately it does not 
require the extensive list of instruments which the low operations de
mancl The Inte rn] nncl medio·lnteml are next in order of preference. 
The bilateml procedure is rarely if e,·er incliratecl. 

R/one in /lie Bladder qf Females.-Yesical ralruli are not met with in 
females as freq upntly as in males. Many conditions whirh conduce to 
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the lodgment 01· formation of stone in the male bladcler, and are con1mon 
in this sex, are either impossible to, or rarely occur in, fpmales. 

Another explanation of the comparatire infrequency of stone in fe
males is the short and dilatable urethra, allowing the escape of mam· 
small concretions which in men wonld lodge in the cul-de-sac behind th~ 
prostate. The symptoms do not differ from those gh·en in stone in the 
blaclclers of males. The dicrgnosis rests upon explomtion with a searcher, 
combined with digital exploration per vagina111, and direct pressure oi-er 
the pubes. 

Treatme11t.-Snrnll calculi found in the bladders of females may be 
readily removed by lithotl'ity. The short and distensible urethrn permits 
of the introduction of the largest eYacnating catheter, and greatly fa
cilitates the operation. The older method of dilatation or divulsion 
of the urethra and extraction in mass by forceps is not justifiable. 
Larf(e calculi and small oxalate-of-lime concretions, which may not be 
easily and completely crnshed, should be re.moved by the suprapubic 
operation. Incision through the vesico-,.aginnl septum requirns a second 
operation for its closure, and of itself is more complicated than the 
snprapubic methocl. * 

Foreign Bodies. -Foreil!n substances in the bladder are usually intro
dncd through the nrethra. Less frequently they pass through the walls of 
this orf(an, as in gunshot wounds, etc. ln exceptional instances foreign 
matter finds its way into the bladder through a fecal or vaginal fistula. 
Pus in a number of cases of appendicitis has found its way into this organ. 
In several cases of this character worms have escaped from the intestines 
and found an exit through the urethra. 

The symptoms are usually those of stone in the bladder, with cystitis 
in a varying deg1·ee. The diagnosis may be eddent from the history of 
an accidental or intentional introdriction of the foreign substance. The 
matter can usually be recognized by the searcher. Ir a few weeks have 
elapsed, theforeign body will probably be coated with a deposit of urinary 
salts, and will impart to the sorrnd the grating or click peculiar to stone. 

The treatment consists in removal of the offending substance as soon 
as possible. lf it is small, round, and smooth, it may be extracted 
through the urethra with the lithotrite. For this purpose the smallest 
instrument should be employed. If it is too large to be brought out in 
mass, it may be chopped up or crushed, and then extracted piecemeal, 
in the jaws of the lithotrite, or washed out through the evacuator. Fig. 
737 represents an English gum catheter which was removed in this man
ner. The two larger pieces "·ere grnsped by the end and drawn out; the 
remainder was eaught in the lithotl'ite, and brou!(ht out one piece at a 
time. 

" ' hen the substance is so large or of such a shape that it can not with 
safety be brought through the uretbrn, cystotomy iH imperatire. 

Tlie Prosta!P Bod!J.-Disease of the prostate is almost always a con
dition of a<lnlt life. Thi· organ is rudimentary in C'hilclhood, and while, 

*Prof. Georg"<' BC'n ,Johnston. of Rid1m(ln<l. Ya .. from a eardul stud~· of this subjt'rt, co11tlu1l~s 
tbnt stone i!-i Yi2 per ('('lltum more prernlcnt in whites limn ncgroes in the l'uitcd Stutes. 
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from direct injur~·, as in catheterization, lithowmy, or any form of vio
le1H'e, or by the extensiou of any of the ra rer forms of disease wh ich 
affect the bladder or urethra of childreu, this body may he involved, it 
on ly assnmes it s true importance after it has taken on i ts functional 
activity. 

P rostatitis. - Inflammation of the prostate may be partia l or complete, 
as well as acute or chronic. It may affect the epithelial and glandu lar 
or musc n1 ar and connect ive.tissne structure o [ this cornplex o l'gnn. Pros-

.Fto. 737.-Gum catlu:tcr rcmo,·cd from the bladd~r hy the lithotritc. (The author's l·n~c.) 

tatitis rarely originates in the substance of this body, which is usua ll y 
involved by the extension of an inflammation from the bladder, urethra, 
or other organs a nd tissues in its immediate neighborhood. Urethritis, 
cystitis, epiclidymitis, and prnctitis are among the more common causes. 
To these may be added excessive venereal excitement, all forms of trau
matism, whether by dolence applied to the rec tal or perinea] regions, or 
by instruments in the urethra, and the presence of calcarnous or amyla
ceous concretions. 

The symptoms are usually well marked. Pain in the acute form of 
inftammatiou is usually intense and buminp; in character. There is a 
sense of fullness ancl throbbing iu the organ. 'Vi th the finger in the rec
tum the enlargement may be appreciated, together with abnormal heat 
and throbbing of the arteries. Pain is increased by direct pressure in 
the perimcum' or rectnm, and also in the act of urination. Fe,·er is 
present in proportiou to the se,·erity of the local process. Snppuration 
and the formation of an abscess are usually indicated by exacerbations 
of temperature and by interference with mictul'iti on. 

The fil'st indication iu the treatment of thi s painful affection is rest in 
the recumbent posture .. The bowels shou ld be k ept open. The ice-bag 
to the perimcum will be found of Yalue. If retention of urine occur,, 
it should be relieved by the use of the smaller so ft catheter. Snprapubic 
aspiration may be demanded in severe cases. Searifi cation of the peri 
nmum and the application of cups are highly recommended as local 
measures. If abscess exists, it should be evacua ted li;1• the aspirator or 
inr ision through the perinmum. Rt1ptnre may occu r in to the urethra , or 
the nhsC'PHS ma v find nn opening through the pf't'inmnm or rertun1. 

ll11perlropll/;.-Chronic progressive enl argement of the prostate occurs 
in about one thi nl of al l ma les who Jh·e through the ]){'riod from fifty to 
sevPntY-ti \'e ye:ns of n:rt-. Th~ iucrense in volume is not a true hypt'rplasia, 
for th~ glan~lul u1· function~, as we1l as the rnnscular powe r o f the Ol'gan, 
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dec·rease with the hypertrophy. In some portions of the mass the muscu
lar tisstie is increased, but the bulk of the enlargement i~ clue to the pres
ence of newly formed connective tissue. The indnration is in proportion 
to the excess of the new tissue over tbe normal muscular and glandular 

elements. In some instances, 
though rarely, the glandu
lar elements are inneased; 
but this is, in all probabil
ity. onl~- obse1Ted in tbe 
earlier stages of hypertro
phy, before the connecth·e
tiHsue el~ments are in snf
fieient quantity to cause 
atrophy of thP glandular ap
paratus. The enla1·gement 
may be !oral or geneml. In 
general hypertrophy, while 
the increase in size is in all 
directions, it is more marked 
in the posterior portions, 
where it encroaches upon 
the neck of the bladder. 
Not infrequently one lateral 
lobe is greatly enlarged, or 
the hypertrophy may be 
central, resulting in the de

rnlopment of a middle or third lobe. whicl1, by progressive enlargement, 
not only changes the axis of the normal urethra, but occludes, in a 
variable deg1·ee, the outlet of the bladder. This last condition is 
well shown in Fig. 738. and that of general hypertrophy of the mus
cular, fibrous, and glandular tissues, 
with narro"'ing of the urethra, in Fig. 
739. 

Symptom.•.-The increase in size is 
usually so gradual that the condition of 
hypertrophy does not attrart the atten
tion of the patient until interferenee 
with the flow of urine occurs. As a r~
sult ofretention the bladder is distended, 
the contrartility of its muscular walls is 
diminished, and chronic cystitis inevi
tably ensue~. The changes which take 
plaee in this organ- thickening of the 
walls, occasiona 1 saccu lation, the forma
tion of calculi, dilatation of the meters, 
etc. - have been given. In severe cases the functions of the rectum may 
be interfered with. 

The dia.'JiWsis may be determined by the presence of the symptoms 
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just gh·en, h~· digital exploration by the rectum, and the intmduction 
of a sonnd or bougie by the urethra. 

The lreal111mt is chiefly palliative. \\' hen recognized early in its 
hi story, every source of irritation should be removed from this organ. 
The bowels should be kept open, the irritabilit y of the urine diminished 
by the ad ministration of alkaline di
luents, and all venereal excitement 
prohibited. In those a[erted with 
gout or rheumatism, judicious diet 
and medication may arrest, or at least 
retard, the progress of the disease in 
the prostate. 'Yhen symptoms of 
obstruction to the escape of urine 
supervene, operative interference is 
freque1ttly called for. If the hyper
trophy is general and the caliber of 
the urethra is encroached upon, dila
tation by means of the olive-pointed 
French bougies or the conical steel Fm. T40. Showini:r the rdntionsofthc floor of the 

~1~:~~!: :~~n~~1'.:~~~~esd~h;~;~ i~~~-~~ fit~~it~~E!~r~~~:,:ff::.:~~\~d~:f.~E~if~~ 
with the fast symptoms of septic ure-
thritis. Careful asepsis should he practiced. \\' hen the enlargement is 
chiefly in the posterior portions of the organ, dilatation is not indicated. 
In order to prevent cystitis, it is important tl1at every effort should be 
made to thomughly empty the bladder at each act of urination. 

The relation of the urethra to the base of the bladder, in the normal 
condition of the prostate, is well shown in Fig. 740. The imped iment to 

the complete e1·ac11ation of the bladder in enlargement of the posterior 
and mi<ldle portions of this body may be more readily understood by 
referring to Fig. 741. 
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If the sitting or standing posture is maintained, it is e1•ident that a 
certain qnautity of urine will remain iu the cul-de-sew, behind the pros
tate, er en if the ball-valve formed by the hypertrophied middle lobe is 
held back by the catheter. In many cases this difficulty may be over-

come and benefit gained 
by evacuating the blad
der, with or without the 
catheter, in the knee
shoulder position. The 
introduction of the cath
eter in prostatic hyper
trophy is such au impor
tant feature in the treat
ment of this disease, and 
at times is surrounded 
with such difficulties, that 
it becomes important in 
each case to study the con
dition of the neck of the 

Frn. 742.-.\ntl'ro-po~ lcrior section of the same specimen. bladder and urethra, to 
determine, with as much 

accuracy as possible, the deviation of this channel from the normal. 
The normal curve of the urethra is shown in Figs. 743, 744. 'Vhen 

hypertrophy of the prostate occur~, the dbtortion is practically an elon-

Fm. i43.-Thc normnl urethrn of the mnlc adult. From a frozen i;cction. lkJ u~·cJ from li fe ~ize. (.\ ft.er 
Braune.) 

gation and exaggeration of the natural currn from the triangular liga
ment back to the openinf( into the hladder (Fit(. 745). 

In the exploration an olhe-pointecl black French catheter, in size 



l! YPERTROP UY. 791 

about N o. 14 (U. S. sca le), will be fo und to be a safe and satisfactory 
instrument. If warrnec.l and oiled , it will nsnal ly pass to the neck of th e 
bladder withou t resistance, and, in 
a majority of ins tances, the obstruc
tion may be O\'ercome by p ushing 
steadil y upon th e catheter . N o 
harm can a rise from this p!'Ocedure. 
If, however, the bladder is not en
tered, the ins trum en t should be 
withd rawn, a!'med with the wire s ty 
let, bent to snit the cune of the 
deep urethra, ancl again introduced. 
-~ careful clegl'ee of force ma y now 
be employed to o'·ercome t he ob
struction, bu t und ue riolence must 
be avoided. The ilistal end of the F1 0. 'i41.- The sound })IL~,..i ll !! around th e normal 

catheter and stylet should be well K~~~·:~.~f the un~tl1ra. (.\ftcr Van Buren and 

depressed in the effort to pass by 
the obstruction. If the manrem-re is successful , the s ty ler is wi th c1 rawn, 
leaving the catheter in posi tion until the bladder is emptied . If the in
trocl nction can not be effected, suprapnbic a•pirat ion may be clone, and 

f'1t;. ;r,. The clrnn.:c in tlic Jin:ction of the urethra cuu~cJ by hypertrophy of the pro,.1i1te. ( .\ficr ~o<'in.) 
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the patient should be put to bed and narcotized with morphia. l'nder 
the quieting intluence of this remedy spasm of the muscular fibers of the 
prostate and vesical neck is allayed, frequently resulting in tempora1·,
relief from retention. Its value can scarcely be ove1·estimated in th~ 

management of obstinate 
cases of retention and cys
titis caused by prostatic hv-
pertrophy. · 

The propriety of ope,,1-
ti ve interference, beyond 
catheterization or puncture 
or the bladder, may be en
tertained in a certain pro
portion of cases. It is esp<'
ciallyindicated when inten'e 
urethritis is caused by the 
necessary and repeated cath

Frn. 746.-Showin~ the incrCrL"C in the cun·c of the urethra in eterization. Under such COil· 

?~0tJ~:t~~t'i~~~c:tr<t~1K~rn1\~ 1~h~~:~~e:~~Y~~Y~~.)"gcr curve ditions, cystotomy may be 
clone. 

Snprapubic cystotomy offers the most accessible route to this cause 
of obstrnction, ancl is not attended with great danger. In se,·eral of the 
author's cases the hypertrophy was identical with that shown in Pig. 747, 
ancl was readily remo,·ed. 

In hopeless cases of cystitis resulting from obstrnrtion of the uretlu·a, 
from prostatic hypertrophy, cystotomy, with the establishment of a per
manent urinary fistula, may become necessary. 

After the snprapubic operation has been performed, and the wound 
has by granulation contracted down upon the ordinary drainage tube, 
this tube may be removed and a 
permanent apparatus inserted . This 
consists of a large-sized soft Nela ton 
catheter, which is carried throuf(h 
the fistulous opening until it rests 
comfortably within the hlaclcler, usu
allv about three inch~s from the 
le\'-el of the integument. This cath
eter is made to pass throni(h a perfo
rated hard rnbber-plate about three 
inches long and two inches wicle. 
To the corners of this plate are fas-
tened four tapes, two of which are ___. 
carried around the borly and tied, the Fw. ;.;z;~:;itJ1\du1?~11~rb~~~tl::.ro1~1;~i-:~rP;';~~~) Jll'~

0 

other two passing under the peri-
nmnm, in the same way as the perineal straps of a truss, to bold the 
drainage catheter firmly in its proper position. '''hen the wound is en
tirely healed, ancl the patient begins to more about, a mbber urinal, 
which receives the outer end of the catheter, is fastened to the inner 
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side of the thigh and leg. This urinal extends down the leg, and is so 
arranged that by tuming a little s topcock situated nea r the a nkle i t may 
be emptied when neC'essa ry. 

J>roslalorrlta'et.- Cbronic prostatiti3, or catarrh of the p rosta te, in a 
majority of cases follows an acute iutlammation of this organ. It s chief 
cause is. therefore, an extension of a cystitis or urethritis to the epi
thelial lining of the glandular portions of thi s bocl y. Jn a certa in pro
portion of cases it originates as a subacute inflammatory process located 
in the glandular substance. It is in this fol'ln most frequ ently seen in 
weak, scrofulous, or tubercnlar adults about the periocl of puberty. 
Prostatorrhcra is a symptom of general hypertrophy of tlli s organ in 
the earli er s tages of en
largement, gm<lnally di· 
minishing as the <'0 11 -

nective-tissue hyperpla
sia encroaches upon and 
destroys by compression 
the glandular appara
tus. 

The leading symptom 
of thi s disease is the dis
charge of a small quan
tity of bluish-white fluid 
from the rneat11s. It is F10. 748.- Dr. F. Tilden Rrown'R p<'rtnnncmt lmprapubic apparntus 

for\JlaJ<le r drniuugc. 
noticed particularly by 
the patient before the first micturition in the morning, having accu
mulated dnring the night. A drop or two ma y be squeezed from the 
urethra by pressure along the under snrface o[ the penis from the 
perin mum forward. lt is carried out with the first tlow of urine, and, 
if not obsen ·ed pre1·iously, usually escapes noti ce. In the everer type 
of cases the prostatic 1luid may be seen immed ia tely after urinating ur 
durin~ the fotenals o f micturition, as a bluish mu cus, moistening che 
meatns and prep11re, and slightly tenacious and s tringy when wi ped off. 
This fluid is al so frequentl y obsen ·ed when the contents of the rectum 
are discharged, especially if the frcces are hard and full y form ed. Pros
tatorrhcra orrnrs in excessive or prolongecl venerea l excitement. 

The diagnosis depends upon the exclusion of spcnnatorrhcra and 
urethriti s. The symptoms of sperma to rrh cra are in general so similar 
to those of proslaiorrhcra that a positi ve differentiation can onl y be 
ma<le b.r microscopical examination. The fluid which esca pes may be 
examined alone, or the first oun ce or two of urine pa~secl niter a com
pnrative1y I on~ interval in urinating may be c:ing ht in a separate Yessel, 
allo"·ecl to settle, anrl a drop of the sediment placeil upon tbe slide. The 
presence of s perma tozoa will confirm the diagnosis of sperm a torrhcra . 
The urine firs t pns,ed after a discharge of semen shon ld not be examined, 
since nnder sueh conditions these elements a re fo und in perfectly nor
mal snhjl'c t• . Jn d ifferentia ting between pro5tatorrl1cra and gleet, the 
explor:ttion of t he ureth ra will be necessary. The absence of a s tricture 

5.3 
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or of marked tenderness in the canal in front of the prostatic portion 
will exclude urethritis, with the exception of a rare form of chronic 
follicular urethritis, which, as will be seen further on, may or mav not 
be preceded by a gouorrhma or stricture. In follicular urethritis: ten
derness is not marked. If a large-sized bulbous wire bougie is ca rried 
back to the membranous portion of the urethra, and is then withdrawn 
while the urethra is held in close contact with it, the yellowish-white 
flakes or plugs of cheesy material will be squeezed out of the follicles 
and be seen adhering to the bulbs. 

Treatment.-Thc correction of any diathesis which predisposes to a 
catanhal condition of the mucous men1branes is an important step in the 
general treatment of prostatorrhma. 

Among the local measures, distention of the prostatic urethra by the 
introduction of steel sounds is advisable. The larger sizes should he 
employetl, and if the meatus is so narrow that it will not admit No. 20 or 
21 (lJ. S.), it should be incised up to this point as a preparatory measure. 
\\'hen stricture exists, internal uretbrotomy should be performed. The 
dilatation may be commenced with No. 17 and increased to No. 21 at a 
sin!!le opera tion ; or, if the procedure is attended with pain of a se1·ere 
nature, the larger numbers may be used at the third or fourth introd uc
tion. The point of the sound should not be carried farther than the 
neck of the bladder, "-hich is between sernn and eight inches from the 
meatus. The operation should be repeated from two to three times a 
week-not often enough to cause a general urethritis. 

Lora l medication is at times of great value. The method which 
yields the best results is the deep injection of nitrate of silver, Yarying 
in strength from ten to forty grains to the ounce. As a rule, a ten-grain 
solution is the proper strength to commence with, and is increased as 
the exigencies of the case demand. The instrnment employed is the 
Keyes-Ultzman syringe (Fig. 749). lJnder the ortlinnry aseptic rules the 
\
1 

sy ringe is tilled with 
~ T the proper solntion, 

:::;;==~==m;c===~~~-7~11~ ~~~:;:~at=~cl"i~~r;i1~;; 

.Frn.';"J!l.-Kt•ycs-l,;ltzman:-yriu~e. 

back until the point 
can be felt to pass 
behiml the cut-off 

mnscle and rests in the deep or prostntic urethra. The quantity of the 
solution injected is usually from five to ten mini!lls, repeated every two 
or three days. It is usually followed by a slight and temporary sense 
of irritation or burning. 

Spennatorrlum .-'fl1is term is used to designate the escape of semen 
from the ejacnlatm·y ducts without an orgasm. This flnicl may fincl its 
way into the hlatltler, but usually escapes by the meatns. The symp
toms of this disease do not differ materially from those !!ii-en in pros
tatorrhcra. The diagnosis can on ly be made certain by the recognition 
of the spermatozoa with the aid of the microscope. It occurs at times in 
conditions of great physical prostration, as a result of excessirn and un-



CARC!XO:IIA. 795 

natural t·enereal indulge nce, and from interference with the function of 
th e muscular elements of the prostate. 

The treatn1nit is general and local. Measures looking to the im
proYement of the moral and physical condition of the patient should be 
adopted. The local treatment is the same as that g iven for prostator-
rho.\a. • 

1hper11wtism.- 'l'h e spermatozoa are wanting in adults whose testi
cles hare been removed or destroyed by disease, in patients in whom 
both organs have failed to descend and have undergone atrophy; in all 
cases of complete obstruction of the vasa cleferentia or ejaculatory ducts, 
and in certain cases of senile atrophy of these organs. These conditions 
are rare1y a.111 ennble to surgical treatment. 

'l'11bNc11losi.• o.f the Prostate.- Tubercnlar disease of this organ, 
though rarely obserred, may be primary, or more frequently is second
ary, to tubercular deposit in other viscera, as the testis, epididymis, 
lungs, etc. It is more apt to occur in the 
youug and middle-aged than in the old. 
The cliagnoRis can not, as a rule, be easily 
made. In some cases there are no symp
toms of tuberculosis. If with a subacnte or 
chronic lesion of this organ there is a hi s· 
tory of phthisis, the deposit of tubercular 
matter may be suspected . \\'hen the feb
rile movement, hertic flush, profnse sweats 
ancl ema ciation of this disease are present, 
a coJTect diagnosis is readily macle. The 
enlarg-ement and nodular character of the 
prostate may be made out by digital e:-cplo
ration by the rectnm. The treatment is al
togetlwr palli:ith-e. 

l'arrinonw.--Canrer of the prostate is 
also rare. It is more apt to occur primarily 
than by metastasi ~. Primary cancer of this orga n is more frequently 
seen in you ng adults than in the old . In the midcl lc·ag-ed ancl old i t 
is more likely to orc u1· by inrnsion from a. neighboring organ, as the 
rectum . 

In the ea rlier stages the symptoms of this disease do not differ mate
rially from those of simple hypertrophy. As simple hypertrophy is rare 
in the youn,n; nncl middle-aged, the presence of a tumor of this o rga n at 
this time of life should be regarded with a suspicion of malig-nancy. 
The absenee of the symptoms of abscess is in some degree a confirmation 
of this snspir ion. IC the tumor cleYelops rnpidly, earrinoma or sarcoma 
ma y be diagnosti cated, for. although the disease may continue for one 
or two ~..,.ears, or e,·en longe1·, the in\'aded organ soon assnmes a size not 
met with in non-malign:rnt hypert rophy. lI;emorrhage of a profuse char
acter is apt to fol low the introduction of a sound or catheter when carci
noma or sarro ni a is present. 

l:Jarcoma is also rare in thb organ (Fig. 730). It is more apt to occur 
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in the young than in the middle-aged and olcl. The symptoms diffn in 
no essential feature from those present in ran<'er. The prognosis of lioth 
diseases is grave, and the treatment palliatil·e. 

Prostatic Concretions.-Concretions in this organ are of t\\'O kiuds
the corpora amylacea and calculi. The former are snrnll bodies which 
frequently exist in rhe follicles of the prostate. Their mode of origin i' 

unknown. They gh·e the well-known 
arnyloid reaction with iodine. Stone in 
the proscate may originate in the deposit 
of inorganic elements from tbe blood and 
fluids of tbis organ, either in the follicles 
originally (Fig. 7/ll) or as accretions upon 
the amyloid bodies just described. 

The symptoms of prostntic concre
tions are chiefly those due to tl1e in
flammation or en1argement which they 
produce. Corpora amylacea not infr~

l:'io. 'i 5 L-Cak(~r~~~~~~i.I'.)o:.tntic follicle,,. qiwntly exist in the prostate, causing-
little or uo discomfort. "'hen of large 

size, especially when they grow by reason of a deposit of inorganic snb
stancPs, they cause inflammation of the follicles and destruction of the 
glandular epithelia. A positive diagnosis can only be made by bring
ing a souncl or catheter in contact with the concretion. "'hen the stone 
is situated in the deeper portions of the organ it will escape detection 
by this method, but tbe tumefaction it causes may be recognized by digi
tal exploration per rectum. 

The interference with the escape of nrine rnnsecl by calculi of the 
prostate is analogous to that which occurs with general hypntrophy of 
the body of this organ. The stream of urine is diminished, but remains 
about the same size, and escapes steadily throughout the act of urina
tion. There is no sudden and complete interrnption of the current, as in 
stone in the bladder, or in enlargement of the middle lube of the pros
tate. Calculi of this organ may escape into the urethra and lodge there, 
or work their way back into the bladder, or pass out at the rneatus. 

The treatment is palliatil'e until operati1'e interference is necessitated 
on accotrnt of clysuria. An exploration should be made by the snpra
pubic incision and an effort made to remorn the concretion from this side. 
Failing in this, a perinea! incision is necessitated, but the prostate shoulil 
uot be inrisecl if it can be a1·oided. The stone may be remol'ed with the 
scoop or narrow forceps. · 

]{euralgia of the prostate and neck of the blaclcler is occasionally met 
with. Pain is present in this organ when no symptoms of inflammation 
are discoverable. It is usually exaggerated during and immediately 
after rnicturition, and after a seminal emission. The introduction of a 
sound shows great tenderness of the deep methra. The instrnment car
ried into the blaclcler does not procluce the tenesmus and pain common 
to cystitis. An examination of the urine will demonstrate the absence of 
pus, which will also serve to exclude inflammation of the bladder or 
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prostate. ThP causes of this infection are as a rule obsrnre. Irregular 
or exres~ive Ycnereal indulgence is considered to be one of the most 
frequent causes of neuralgia in this organ. The treatruent invohes the 
removal of e1·ery possible SOLLrre of irritation. The constitutional meas
ures recommended in neuralgiti in other parts of the I.Jody should be 
employed. Locally the gahanic current is especially indicated. If the 
urine is extremely acitl and burning, benefit will be c1eril·ec1 from the 
administration of large quantities of alkaline and diluent drinJrn. 



CHAPTER XXVIII. 

'l'lfE URETllRA-PEXIS-TEATff'Ll~S-~C'ROTl';\f. 

Gonorrhma has been considered in the chapter on infections diseases. 
Among the complications of gonorrhma are balanilis, posthitis, para

phimosis, prostatitis, cystitis, epididymitis, orehitis, bubo, ophthalmia, 
and retention of urine. 

Balanitis and posthitis, inflammation of the glans and prepuce, are 
conditions existing in a varying degree in nlrno-,t a11 cases of gonorrhcra . 
Among the circumcised, or those with short and retracted foreskins, 
posthiris need not occur, but the acrid discharge "·ill always affect the 
epithelia l covering of the glans in the immediate neighborhood of the 
meatns. \\'hen the foreskin is long and adherent, or not readily drawn 
behind the glans, it nsnally becomes swollen and tense, retains the irri
tating discharge, ancl inaugurates an exceedinp:ly painful and annoying 
condition of phimo~is . Even when thus swollen, if the prepnce can he 
retracted, it is apt to be caught behind the corona and become irredn
cible, with ensuing strangulation, if not relievecl by operatirn interfer
ence. Preptttial sloughing will occur in a certain proportion of neglected 
cast)R. 

1 n the treatment of gonorrhma certain measurPs were detailed looking 
to the pre1·ention of these complications. \Yhen, howe1·er, they are 
present in a mild degree, balanitis ant1 posthitis disappear 1dth proper 
attention to cleanliness. The glans and prepuce should be irrigated hy 
being submerged in a ,·essel of warm water. Soap shonltl not be em
ployed. The hip-bath, already gh·en as useful in the genernl manal!e
ment of the disease, is especially so in this eompliration. 

The inflammatory phimosis of gonorrh<l'a, as of non-specific brrlrmo
postllitis, demands acti1·e measures of treatment. In milcler cases it may 
suffice to maintain cleanliness by the frequent snb-preputial injection of 
tepid water. For this lJllrpose a SFinge with a delicate dull point or 
nozzle; about an inch in length, is needed. It should be oil ed, cnrefuli)' 
introduced between the glans and prepncP, and the contents slowly dis
charged. An frrigating apparatus may also be attached to the nozzle, 
ancl a continuons current applied, which cloes away with the irritation of 
repeated introductions of the nozzle. If these mi Ider measures do not 
relieve the pain, tension, and threatenPd strangulation, an ineision should 
be ma-le. The prepuce may be nicked in se1·era l places, or a director in
troduced in the nwdian line abo1·e, along the groove of which a bistonr)" 
is canied, and the division effected. 

798 
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" ' hen inflammatory paraphimosis exi sts, adh esions rapidl y occu r a t 
a poin t just behind the corona, on the dorsum pe ni s, renderi ng a reduc
tion impo•sible unless these trans,·erse bands are divided. Tbe reduc
tion of a para phi mo ·is is unclertaken in this manner: The organ is held 
in a ,-essel of cold water for a few minutes, or cold cloths are wrapped 
loosely over and around the swollen parts. " ' hen removed, the glans 
and prepnce are thoroughl y lubricated, and the organ g ra sped so that 
while the soft parts of the thumbs press the glans backwarJ, the fingers 
are drawing the prepuce to the front. Or the peni s may be gra sped 
by the thumb and finge r of the left hand, ancl the foreskin drawn for
ward whil e the glans is pushed backward by the thumb and fingers of 
the opposite member. \\' hen the reduction is accomplished, the patient 
should be directed to make e\"ery effort to prevent a recurrence of the 
accident. 

If tbe efforts at reduction fail, the contracti ons ou the dorsnm, behind 
the glans, should be divided by one or more incisions in the long axis of 
the penis. CEdema of the prepuce, especiall y of the lower portion, is apt 
to occ nr, e1·en in cases of recent paraphimosis, and, when the cond ition 
has existed fo r a day or two, infiltra tions occur, which may persist for a 
long time after the constriction. is relieved. 

Prosta titis ancl cystiti s, occurring with gonorrhO'a, require treatment 
not differing from tha t alread y given. R denlion must be reli e,·ed by 
tile small soft catheter or by suprapubic aspirn tion. E piclidymitis, or 
inttammation of the ,·as deferens and the globus major a nd minor, is one 
of the most painful complications of gonorrh cca . P erfect phy,ical q uiet, 
with support of the scrotum and testicle, are essential. A t the ea rliest. 
indication f an extension of the infecti on along the Yas deferens, every 
effort should be made to arrest the di sease befo1·e it reaches til e epicl idy
mis or to confine it at least to t he globns major. The anatomical ar
rangement of the globus minor, which is composed of a single tube in 
numerous convoluti ons, makes it more eaRy of occlusion by i n fln mma~ 
tion than the multiple t nbules which compose the globus major. Steril
ity not infrequently follo"·s an epidicly rnitis which seri ously im·oh·es the 
globus minor. The last of these measures may be secured b~· t1'ing the 
lrnn<lkerchi ef sling, which is made as follows : 

Attach a bel t or piece of roller aro nnd the wa i,t, abo,·e the pelris; 
fold a good-sized si lk handkerchief in a trianguhu· shape, carry the cen
ter of the long side of this triangle beneath t he serotnrn , at th e perineo
scrotal junction, at tach one of the long ends to the belt, near the anterior 
superior spine of the ilinm , on either side, and bring the shor t p iece di
rectly upward, in front of the scrotum and penis, and pin i t to the belt 
in the media n line; or the ends may be tied just above the root of the 
penis (Fig. 732) . 

. \nother method is to place a three-co rnered cushion beneath the 
m ·otum, close n p to the pPrimenm, ancl a llow the testicles to rest upon 
this support; or two thickly folded towels may be pinned together and 
carried ti <rhth· around the thig-11s at the le,·el of the perimenm. 

At t in~es ti10 tension of t he parts is so g reat that, not only to reliern 
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pain, but to prernnt gangrene, puncture or incision is imperatire. The 
most immediate rPlief will follow tbis operation. A sharp narrow blade 
is preferable, and, if the instrument is not made for this e"pecial purpo,e, 
it may be extemporized by projecting the point or an ordinary "harp. 

m 
~~~:~g ~~:t~~',Ta~~~l!fa~ !~~~ 

, through which the knife is 
"' 

1 
1 tbrust. "•it1t tbis guard at. 

. tached, the punctures may be 
made rapidly and without dan-

1 ' ger of penetrating too deeply. 
I Although the procedure is 
/ ve1·y painful, it is usually so 

rapidly accomplished that an 
Fm. 752.- llnnJk crchiefi;uspcn,,ory. (Alter lli\L) arn:csthetic jg llOt necessary. 

The injection of a two-per-cent 
cocaine solution will afford a fair degree of amesthesia. Tbe oper
ator holds the scrotum and testicle so as to make tense the skin 01·er 
the epididymis and to expose it properly to view, and then by well-cli
rectecl and rapid thrusts punctures the organ in from two to four or six 
points, scattered oYer the induration. A free discharge of dark or black 
blood usually follows, and in from twenty to thirty minutes the pain is 
greatly if llOt entirely relieved. The antiseptic precautio11s should be 
carried out in this procedure. 

Orcldtis is an infrequent affection in gonorrhma. The treatment is in 
general similar to that of the last-named disease. The diagnosis is read
ily made out by the touch, for, when hydrocele does not coexist, the in
duration of the organ can not well be mistaken. Poultices of tobacco hare 
Jong enjoyed a reputation in the treatment of orchitis and epiclidymitis, 
but wben warm applications are indicated, well-satnrated and frequently 
changed wm·m cloths will be found equally satisfartory in the effect pro
d need, and much more cleanly than the poultices. In the majority of 
instances cold will be more agreeable than heat. The ice bag may be 
utilized in the following manner with great satisfaction : A bladder or 
rubber bag is tilled with crushed ice, placed upon the three-cornered 
perinea[ cusliion, and the inflamed organ allowed to rest upon it. If the 
cold is too great for comfort (and the patient may usually be relied upon 
to determine this), a layer or two of lint or cotton may be interposed. 
It occasionally becomes necessary to puncture or incise the tunica albu
ginea in orchitis somewhat after the fashion given in puncture for epi
diclymitis. Two methods are employed, namely: to carry a sharp
pointed, long knife throngh a single puncture of the scrotum clown to 
the testicle, and incise the fibrous capsule in one or more places parallel 
with its long axis and along its anterior surface; or to use an instrnment 
similar to that employed in epidiclyrnitis, and make several punctures 
through the scrotum and the anterior portion of the capsule. 

Jngninal adenitis, or bubo, occurs in a considerable proportion of 
cases of specific urethritis, and is apt to be bilateral. The clisease is 
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readil y recognized by th e swelling in the groin . The infl ammatory 
process is usua ll y so rapid in its invasion that t he d ifl'erent g lands in 
this g roup of lym pha tics can not be made out, the entire grnt1p being 
matte<l together in one mass of embryonic cell s in fil trating the tissues 
around the glands as well as in"olving their substance. The gonorrh<Pal 
bubo tentl s naturall y to suppuration. I n mild cases, and where th e 
proper measures a re tak en at the earl y appearance of the adeni tis, this 
disaster may be avertecl ; bnt in others, pa rtl y owing to the unfavorable 
condition of the tissues and to the continued inita ti on from motion, pus 
formation can not be pre,·ented. 

Jn the treatment of acute inflammatory bubo, perfect rest is impera
tive, and th e dorsal decnbitus should be maintained. Local medication 
is of little value. The employment of cold will be fo und ap; reeable in 
the ea rlier s tap;es, and may serve to prevent suppuration. The ice-bag 
may be employed by laying it upon a circul ar pad placed a round the 
bubo. Jn this way the pressure is entirely taken ofl' the inflamed sur
face. After the formation of pus is inevitable, warm cloth s or poultices 
should be subs ti tuted. \Yhen pus is formed, a free incision under co
caine arnestbesia should be made. 

Chron ic Sltpp urative adenilis of the inguinal glands occasionally per
sists long after the gonorrhcea which caused i t. has d isappea red . The 
only remedy is to di ssect out th e diseased g lands with the curred scis
sors, or scrape them out with V olkmanu 's spoon. 

Gonorrhmal proctitis is a rare affection, and does not call fo r especial 
consiclera tion. 

Ophtlialmia, resulting from the inoculntion of the conjunctiva with 
the ' 'irns of specific urethri tis, bas been considered with lesions of 
the eye. 

Gonorrlla>al Rlieumalism.-In a certain proportion of indidd uals 
suffering from gonorrhceal inoculation at a period Ya rying from tive or 
six clays to se,.eral week s from th e ela te of the attack, symp toms not un
like tbo'e occnrrinp; in gou t or rh euma tism make their appearance in the 
joint•, tend ons, and bursa', and less frequently in the nerves and eye. 
The parts in rnlvecl become more or less swollen a nd pa inful. The pain, 
howe,·er, is less than in ordina ry rhenma tis rn . The feb rile mO\·ement is 
not high , and the character of the nrine is unchanged,. in both of which 
features it differs from ord ina ry rh eumatism (F ournier). Neuralgia occa
sionally supen 'enes in the course of this disease. In a cer tain p ropor
tion of case• th e ey<' is affected , bn t th e ophthalmia here in no way re
sembles th a t of p;onorrh ceal conjunctivitis. The pa th oloi(y of this di sease 
is not unders tood . It is cla imed by some obse rvers that the cl iplococ
cns occasiona ll y met with in the fluid remrl\·ecl from tllf' join ts in thi s 
affecti on is not the gonococcus of N eisser. The treatment is entirely ex
pectant. 

Gonorrh <Pa in females is usuall y less se,·pre than in males. and 
yields more readil v to treatmen t. The chief seat of the inflammation is 
in the ,·aginn. 'i'he u ret hra and bladder may a lso bPcome i1ffolred . 
Prom the vagina the infect ion often spreads to the uterus ancl tubes, re-
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sulting in sterility by occlusion of these ducts. In the treatment, qniet 
is of fit-st importance. The warm hip-bath should be employed e1·eral 
times a day, and the vagina irrigated at regular intervals with warm per
manganate-of-potash solution (1 to 3,000), throll'n in from a fountain 
syringe. 

JYon-specijlc urethritis may be caused by injury, as from the intro
duction of a catheter or any foreign body, the lodgment of a calculus, 
the injection of an irritating substance, or from without, as iu striking 
the perinreum npon the saddle in riding, or excessirn coitus. It may 
also result from infection from au unclean ,·agina or urethra in ll'hich 
pyogenic yet non-specific bacteria are present. It is usually of short 
duration, mild in character, and does not invoh·e the entire length of the 
canal. In a medico-legal sense it may be necessary to determine whethe1· 
specific infection is or is not present, and, as stated on a previous page, 
this can only be decided by the microscope, together with a careful 
study of the iirosser symptoms of this disease already gi,-en, and in no 
other way. Non specific urethritis should be treated by the remornl of 
the offentling substance, by rest and irrigation, as in the specific form of 
the disease, and sterilization of the urine is ath' isable. 

Glee!, or Chronic Uretluitis.-Gleet is a name given to the prolonged 
discharge from the urethra of a variable quantity of muco-purulent, 
bluish-white fluid. This discharge is a transudation fro;n the mucous 
and glandular epithelia of the urethra. In gleet, all or any limited por
tion of this tube may be affected. The pathological change is a puffiness 
of the lining membrane, due to hyperremia of the subepithelial rnscular 
ar·ea, with a tendency to embryonic and connective-tissue formation. 1n 
some points patches of erosions or tissne necrosis occur. The epithelia 
lining the glandular apparatns-as those of the prostate, Cowper's glands, 
and the urethral follicles-become more or Jess i1noh·ed. Not infre
quently the outlets to these follicles become obstructed by the superficial 
inflammatory process, re ·nlting in the formation of one or more reten
tion cysts, which project into the lumen of the tube. 

Any form of acute urethritis may pass into this chronic condition of 
g1eet ~ or a urethritis, subacute in its character from the beginning, may 
continue as a. gleet. 

Although chronic urethritis may exist without the presence of stric
ture of the uretlrra-as in follicular urethritis-the exceptions to this rule 

F1G.7;)3.-Klotz':icndoscope. 

am extremely rare. Any chronic interference with the normal caliber of 
the urethra serves to induce a catarrbal condition of the mucous mem
brane of this canal, which, commencing near the seat of stricture, may 
im·oh-e any portion of the tube. 
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The treatment of gleet involves, primarily, the removal of the cause. 
Taking st1·icture as the chief cause, urethrotomy with dilatation, or dila
tation without cutting, is demanded. In mild cases without close organic 
stricture, the introduction of the steel sound will often effect a cure. 
The methods of procedure will be given in full in the treatment of stric
ture of the methra. 

In chronic follicular 1irelhritis it is best to examine carnfully with 
the endoscope (Pig. 753) the urethral canal, and apply nitrate of silver 
directly to the diseas~cl surfaces. 

Strictnre qf' the .lJiale Urethra.--Stl'ictures of the urethra may be 
dividecl into two classes: true or organic, andfal8e or spasmodic. 

A permanent diminution of the caliber of this canal, as a result of an 
intlammato1·y process, constitutes a true or organic stricture. A spas
modic stricture exists when the normal caliber i · diminished as a result 
of contraction of the Yoluntary or im·olnntury m11scular elements con
nected "ith the urethra. 

Congenital non-intlammatory narrowing of the meatus does not con
stitute a stricture. The normal contraction of the compressor-uretbrre 
01· "cut-off" muscle is also excluded in the definition of spasmodic 
stricture. 

An organic strictnre may be annular, tortuous. single, or multiple. 
In annular, or ring stricture, the cicatridal contrnc'lion invohes the 

entire circumference. It may vary in width from a line to one inch. 
In tortuous, or irregular stricture, an jnch or more of the urethral 

rannl is inYohec1. 
Two or more annular or ]ateral stl'ictures may unite to form a tortu

ous or irregular stricture. 
Thepatlwlogy of stl'icture of the urethra is that of an inflammation 

of rnriable intensity inrnl.-ing the epithelial and submucous basement 
membrane of this canal, together with the deeper tissues of the corpus 
spongiosum, ancl occasionally of the corpora cawmosa. This process 
usually bep:ins from within, but may originate in the deeper tissues of 
the penis aud inYoh•e the urethra secondarily. 

In a typical case there is first an increased rnscularity of the submu
cous area, followed by emigration of leucocytes and cell proliferation. 
The lining membrane becomes puff~· and swollen, and the diameter of 
the canal is diminished. As the acnte inflammation subsides, the puffi
ness disappears, buL the caliber of the tnbe is again diminished by the 
contraction which takes place in the newly formed conuecti\'e-tissue ele
ments (ciratrization). 

Causes.-Among- the causes of stricture, sperilic urethritis ranks first, 
a fact which emphasizes the importance of the early recognition and 
prompt treatment of this disease . 

• ~ny Yiolence inflicted upon the urethra, either from without, as by a 
hlow upon the pel'inreum or penis, or from within. as by the reckless use 
of instruments, the lodgment of calculi or other foreign bodies, may also 

cnuR~ a strirtn re. 
Chancroidal 11lcer within the meatus is a rare cause of this lesion. 
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Location.-The most frequent seat of organic stricture is in that por
tion of the urethm limited behind by the compressor-urethrm muscle, 
and iu front by the suspensory ligament at the junction of the penile with 

the perinea! urethra. Next in order is the first inch within the 
meatus. Stricture in the prostatic portion is rare. As stated 
in the consideration of diseases of the prostate, it may occur in 
general hypertrophy of this organ . 

J)iagnosis.-The symptoms of stricture are a gleety discharge, 
interference with the escape of urine or semen, and pain. A 
muco-purulent discharge continuing for several months is almost 
pathognomonic of this lesion, and ju ti fies exploration in order 
to determine the presence of stricture. Interference with the 
e'cape of urine from the bladder when atony of this organ and 
hypertrophy of the prostate are eliminated is also a symptom of 
importance. A twisted or forked sh·eam, when not of diminished 
,·olume, has no significance, for this may exist with a perfectly 
normal canal. Pain is not often a symptom of organic stricture, · 
but, when present, is not without value as an ind ication of local
ized inflammation. 

No matter what symptoms may exist, a diagnosis can only be 
arrived at by instrumental exploration, which can be done with
out pain, and the exact location and character of the stricture 
made positive. 

F'or this purpose the bnlbous bougie is invaluable. These iu
strnmen;s are of two kinds-the elastic or gum bougie of Dick 
(Pig. 754), and the oval-tipped wire bougie of Otis (Pig. 755). 
The gum bougie is rarely usecl They should be made of all 
sizes, commencing with No. 6 and ending with Nos. 21 or 23 
(U. S. scale). F'or practical purposes every al ternate size, from 
Nos. 6 to 23 inclusirn, will suffice. 'l'he wire bougies are thor
oughly satisfactory instruments, and incapable of injury to the 
urethra if ordinary care is taken . The bulbs are oval, the wirn is 
flexible, and is screwed into the bulb for security. 

In the effort to locate a stricture, the different diameters of the 
norn1al urPthra at rnrious points in this canal must be borne in 
mind. The meatus is least dilatab le, and the membranous por
tion next in order. Immediately behind the meatus there is an 
expansion into the fossa nadcularis, and from this point to the 
suspensory ligament (the junction of the peni le and perineal ure
thm) the diameter is about the same. From the susnensory liga
ment to the anterior layer of the triangn lat' ligament the diam
eter gradually increases. This, the bulbous portion, is the largest 

part of the canal. Behincl the membranous portion there is a second 
expansion in the prostate (Fig. 756). 

The patient should be placed upon the table or bed in tlw dorsal decu
bitus. Jn order to secure insensibility, from 3 j to 3 ij of a two-per-cent so
lution of cocaine should be thrown into the urethra with the ordinarv ure
thral syringe introduced no farther than well within the meatus. -\Yhile 
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a stronger (fonr-per.cent) solution may be required and with safety em-
11loyed, tb e idiosyncrasy of each pati ent must be stud ied by commencing 
with 3 j of a two-per-cent solution and g mdually increasing the quantity 
and strength as required. In five to fi[teen minutes local anmstbesia 
is obtained. A bulb of medium size is selected and properly warmed 

• 0 
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F10. 'i55.-0tis's ovnl-tippc<l wire bougie for locntinf! strictures of thl' urethra. 

and oiled. The wire is not curved in explora tion of the urethra anterior 
to the membranous portion. The penis should be held at about a right 
angle to the plane of the body, and, as the i11 str11111 ent is being introd uced, 
the organ should be elongated in order to obliterate any folds in tl1e 
muco us membmne. This membrane is not so closely attached to the con
nective tiss ue of the corpus spongiosum but that it ca n be perceptibly 
displaced up and dowu and doubled upon itself if sufficien t fo1·re is ap
plied. If no stricture of caliber smaller than the bulb is encountered, it 
will glide smoothly and uninterruptedly cl own to a point about ffre inches 
from the meatus, where it will be arrested, haYing reached the encl of the 
bulbous portion and lodged in a pocket just in front of the anterior layer 
of the triangular liga ment. \\'ithclrawi11g the instrum ent, it will in all 
probabilit_v return as smoothly as it entered. If, J1owever, a stricture 
exists, ancl the bulb used is about the size of the lumen of the stricture, 
as it is carried into the urethra a slig h t resistance "·ill be felt. As the 
instru ment is withdrawn, the 
hroad shoulder of the 01·al will 
come in contact with the posterior 
su rfare of the obstruction, where 
it will be arrested. The penis 
should now be allowed to retract, 
and the thumb and finger of the 
left hand slipped clow n to the 
Jere! of the meatus, where the 
wire is grasped and slig htl y bent. 
The instrument is s tead ily chawn through the stricture, and, as soon as 
the resistance ceases, the wire is again bent at the level of the meatus. 
The distance between the two points at which the wire is be nt represents 
the ~xtent of the s tricture. 

\\·hen it becomes necessary to search the urethra beyond the bulbous 
portion, the wire should be ben t to correspond to the normal curve of the 
deep methra. The handle of the instrument should be bent in an oppo
site <lirection in order to prevent the possibility of getting the point of 
rhe bougie turned toward the perimcum. It is introducNl in the same 
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way as the catheter or steel sound. " 'hen the triangulat· ligament and 
compressor urethnc mnscle are encountered, by depressing the handle 
toward the thighs of the patient, the bulb is made to rise out of the 
pocket in front of the anterior layer of the ligament and to pass into the 
membranous portion. If a stricture is present the resistance, ii not felt 
as the bulb goes through, will certainly be appreciated as it is withdrawn, 
if the instrument is large enough. If the patient is not narcotized, spas
modic contraction of the compressor muscle may arrest the bulb, and, in 
a certain sense. simulate stricture. 

In the resistance of the muscle there is a roundness, smoothness, and 
elasticity wh ich differ from the rongh surface of cicatricial tissue aucl 
the inelastic grip of a stricture. ' Vhen the obstruction is felt, the same 
metbocl of measurement and location is to be observed. A stricture mav 
be roughly estimated by the introduction of a catheter, ordinary bougi~, 
or steel sound, but it can not be intelligently or satisfactorily defined 
without the oval bulbs. 

Not infrequently it will be found that the meatus is too narrow to 
admit a bulb of sufficient size to define the stricture, necessitating diri
>ion of the meatus (meatotomy). This operation may be done with an 
ordinary scalpel or bistonry, but with nothing like the exactness and 
freedom from pain which is secured when the urethrotome is employed. 
The incision should be made in the median line, and should correspond 
to the floor of the urethra. It should not extend deep enough to wound 
the artery of the frmnum, nor should it be any deeper than is sufficient 
to admit the larger bougies. 

If the bistoury is employed, the operat0r grasps the glans between 
the tbumb and finger of the left hand, introduces the knife, cntting-edge 
do"'nward, a distance of a half.inch, and cuts carefully outward. The 
injection of cocaine solution into the tissues of the part incised or the 
local application of a few cocaine crystals within the meatus will render 
the incision along the floor painless. 

The operation can be more accurately aud satisfactoril~· done by the 
use of the Otis dilating urethrotome (Fig. 750). It shoulcl be intro· 
duced into the meatus until the knife is about three fourths of an 
inch from the opening, with the cutting edge of the concealed blade 
turned toward the tloor of the urethra. The dilating screw at the end 
of the iustrnmeut i · now turned until the meatus is put fairly on the 
stretch. when the knife is drawn q.uickly throngh and the dirision 
effected. If the blades are too widely separated, the opening may be 
too deeply slit. If the first incision is not snfficieut, this manreu,Te 
shou ld be repeated. The small amount of bleeding which at times fo]. 

lows can be reac1ily controllecl by plugp;ing the wound an<l the anterior 
half inch of the urethra with a small strip of iodofor·m gauze. To pre· 
vent a rerontraction. it is neressary to introduce the strai~ht sounds, 
at intervals of from two to four days, for two or three weeks after the 
operation. 

Treatment.-The treatment of organic stricture of the urethra sh011kl 
be considered under two headings: first, those situated in any part of the 
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urethra anterior to the membranous portion ; and, second, those of the 
membranous urethra. 

I11lt-nwl urellttotomy is applicable practically to all strictures an
terior to the membranous urethra, while those of the membranous por
tion, with rare exceptions, may be relieved by a mod ifi cation of the same 
procedure. 

E.rtenwl uretltrofomy, or "perinea! section," is indicated in the ex
ceptional cases in which the stricture is so tight and tortuous that a 
dilating filiform can not be introduced to make way for the urethrotome; 
when a fistula or abscess complicates the stricture, and when the cica
tricial tissue is so extPnsire that recon traction takes place after one or 
more trials of the less radi cal operation. \ \' hen properly performed it 
yields gratifying results. The method of gradual dilatation by the re
peated introduction of sounus was formerly much in vogue, and e1·en 
now is practiced by some surgeons, but it is much more painful and re
quires a greater length of time to effect a satisfactory result than with 
direct urethrotomy followed by dilatation with sounds. 

Complete dil>ulsion or rapill dilatation of a stricture is rarely indi
cated, and is practically an obsolete operation. 

Partial dil'l1lsion by the dilating filiform bougie of Banks is often 
necessary as a preliminaty to internal division. 

Internal uretbrotomy in ordinary cases of strictnre is pe,.formecl as 
follows: Tbe urethra should be thoroughly irrigated with a 1-to-3,000 
permanganate-of-potash solution or a saturated solution of boric acid. 
This may be clone in the manner directed in the treatment of gonorrlima. 
01 the tip of an ordinary urethral syringe may be pressed firmly into 
the meatus and its contents expelled until the urethra i full y di tended, 
the fluid being thus forced into the follicles and deeper portions of the 
canal. This should be repeated four or five times, ancl the excess of fluid 
forced ont by prcss u1·e before the cocaine solution is introd uced . A Yery 
satisfactory anrosthesia can be effected by inject ing in to the urethra with 
the same sy ringe from one to three or more drachms of a two- to fou!'-per
cent solution of cocaine, which is forced in, ancl the meatus held tightly as 
the instrnment is withdrawn to prevent the escape of tbe solution. In 
aho11t fhe minutes the anrosthesia is comp lete, when by releasing the 
pressure on the meatns the cocaine rnns out . . \ s aJ,.eady stated, the em
ployment of thi~ agent in any man ner, ancl especiall y in the urethra, 
should be made " ·ith care. \Yhen. using it for the first time in a patient. 
tbe smaller qua ntit y shoukl be tried and the constitutiona l ell'ect closely 
observed. A bulbous bongie is next in troduced and the strictnre deti
ni tely located . If the bougie produces pain ancl no eonsti tutional effects 
ha1·e been obsen·ecl from the cocaine, either the quantity of the solution 
may be increased or a three- or four-per-cent solu tion employed in order 
to ~trec t a sat isfactorv anrosthesia. The distance from the meatus to tlJC 
postP1-io!' bounclan" o.f the stricture is now rneasnrecl on the 11rethrotome. 
beginning at the point where the kn ife is projected an<l extending toward 
the hand le. Half an inch should be acldecl to this in order to be sure 
that the knife is carried "·ell beyond the stricture, and it is generally ad-
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visable to indicate this point on the instrument by a small ring clipped 
from a rubber tube and slid over the sbaft. It is now ready for intro
duction. 

The urethrotome (for which excellent instrument we are indebted to 
our fellow-countryman, Prof. F. N. Otis) consists of a shaft, handle, and 
bladPs. The shaft is composed of two bars, which can be separated or 
closed by turning a sc rew at the handle, where there is also arranged a 
dial which registers the exact degree of dilatation by the separation of 
the bars. In the upper bar of the shaft is a slide or groove along which 
the kniie is carried, and when this arrives near the point of the instru-

Fig. 757.-0tis'd dilating urcthrotome, with the nuthor'd cog-wheel nttnchment. 

ment the blade sinks into a depression and disappears. I have added to 
this instrument a cog-wheel apparatus attachecl near the handle, by the 
use of which the kni fe is carried steadily forward or backward as de
sired, and is made to cut with mathematical precision. In expert hands 
this addition is not necessary, the original instrument of Otis being emi
nently satisfactory. The patient should rest upon the back, with the legs 
folly extended, while the surgeon stands at the patient's right side. 
" ' ith thP. bars of the instrument closed, the knife inserted, and the blade 
concealed, the shaft is lubricated with glycerin as far as it is to be intro
duced. 'l'he glans penis is grasped between the thumb and finger of tbe 
left hand, the organ held in the same position as when the stricture was 
located, and the instrument with the cutting edge of the knife exactly 
in the middle line of the roof of the canal carried into the ureth ra until 
the rubber ring touches the meatus. If the measurements have been 
correctly taken, the blade of the instmment is now a quarter of an inch 
beyond the posterior wall of the stricture. The left hand, releasing the 
penis, is macle to grasp the urethrotome and steady it, while with the 
right hand the dilating screw is turned until the arrow on the dial indi
cates a separation of the bars nearly equal to the diameter of the bulb 
which located the stricture. The degree of resistance felt by the band 
of the practiced surgeon will indicate whether or not the necessary dila
tation is effectecl without consulting the dial. Taking hold of the end of 
the knife at the hanule, this latter instrument is made to travel through 
tbe stricture from behind forward and accurately along the median line 
of the roof of the urethra. As the knife advances, the resistance of the 
stricture can be readily felt as it is steadily aucl firmly drawn through 
the cicatrix until all resistance ceases and the knife moves smoothly. 
" 'ithout changiug the position of the instrument, the knife is rapidly 
pushecl back to its original position and the dilatation increased by one 
or more tmns of the screw, and the knife again carrierl forward and 
bark as for the first incision. The bars shou lcl now be still further sepa-
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rated in order to part any ricatririal bands that may have escaped the 
knife (modified divulsion). \ \ "hen this is clone, by rernrsing the screw 
the bars should he partially closed and withdrawn. If the bars are 
closely approximated, the mucous membrane may be caught and torn. 
A bulb equal in size to the caliber of the urethra is now introduced, and 
this should pass freely up and down the canal. If it catches at any point, 
further incision is required. Finally, a full-size, straight sound is carried 
through the stricture. The urethra should now be again irrigated. The 
most careful asepsis should be practiced in urethral surgery, and no in
strument shou ld be introduced which has not been cleansed and boiled 
prior to its use. 

Hremorrhage after internal urethrotomy is usuall y slight. \\rhen the 
incision has been made in the pendulous part of the urethra, it may be 
readily arrested by turning the penis up on the belly, laying a handful 
of cotton or gauze on the organ and strapping it down by a bandage car· 
ried around the pelvis. In the posterior portion of the urethra a com
press of cotton applied along the perinreum will control the bleeding 
(Fig. 759). The patient should be put to bed at once and remain quiet 
for several da)·s. Not infrequently in from two to twelve hours after 
nrethrotomy, or after the introduction of a sound or catheter, the patient 
is seized with rigors or pronounced chills followed by a considerable rise 
of temperature. This, the so-called "urethral fever," is due to septic in
fection in the wounds inflicted npon the canal. \ Yhen the temperature 
rises to 103° or more it is a wise precaution to administer from two to 
eight grains of acetanilide and to gh-e the patient an alcohol or cold
water sponge bath until the temperature is below 100° l!'. 'rhe repeated 
introduction of steel sounds or of gum hongies is essential in the 
after-treatment of internal urethrotomy. The dilatation should be com
menced usually on the second or (hirc1 day after the operation. If fever 
exists, the use of the sound should be postponed until there are no symp
toms of infection. Cocaine anresthesia should be employed, for, as a 
rule, the reintroduction of the sound is more painful than the primary 
operation. The quantity of cocaine used at this stage of the treatment 
should be less than for the original cutting operation. The urethra in 
the operative field is now covered with a granulation tissue capable, 
under too great pressure, of rapid absorption of the solution of cocaine 
and of carrying it into the system, producing constitutional and at times 
alarming symptoms. \Vhen it has required two or three drachms of a 
two., three-, or four-per-cent solution for the primary operation, before 
introducing the sound for the first time, I begin with the injection of 
one drachm of a two-per-cent solution, carefully watching for the symp
toms of systemic absorption, gradually increasing the qnantity until a 
Rafe and satisfactory degree of anresthesia is obtai11Pcl. For the penile 
urethra the strai{lltt sounds are preferable to the curved instruments. 
Beginning with the proper size, usually about No. 17, the numbers are 
!(rndually increased until the urethra at all points is dilated to its 
normal caliber. This procedure should be repeated e,·ery third or fourth 
day for three or fom· weeks, and every fifth or sixth clay for about two 

!'Hi 
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months followin~. It is essential to keep the walls of the incision 
through the strictured portion open by the interrupted dilatations until 
the woundf'd surface is covered with newly-formed epithelium. Shonlrl 
cystitis, epididymitis, or orcbitis ensue after urethrotomy, all operative 
measures should be discontinued until these symptoms disappear. 

The prognosis after urethrotomy should be guarded. Many cases do 
not recur, but a stricture of long standing with extensive indumtion, no 
matter bow thoroughly didded and carefully treated, tends to recon-

Fto.758.-Banks'sdilntingfiliformbougiea. 

tract. ' In some instances it thus becomes necessary to employ dilatation 
either "·itb the sonnd in the hands of the surgeon, or with the so!t 
bougie if this dnty is intrusted to the patient, at intervals of from two 
to three weeks or months, as the case may require, during the life of the 
patient. In a certain proportion of cases the stricture will be found so 
tight that the nrethrotome can not be passed through it, necessitating 
pa1'tial divulsion by the dilctting fili!orm bongie. This excellent instru
ment, devised by Dr. E. A. Banks, of New York, meets e'ery indica
tion. "'ith the urethra cocainized as heretofore directed, it may be 
injected with a small quantity of glyce1fo or sterilized oil and the filiform 
carried into the meatns and down the urethra until it meets the obstrur
tion. By careful manipulation it is made to find its way through the 
most tortnous stricture. As soon as the filiform portion is engaged in the 
stricture, continued pressure carries this portion into the bladder, while 
the larget· cU!ating portion of the shaft stretches or tears the cicatricial 
bands su!Iiciently to admit the urethrotome. This small instrument, 
in the vast majority of cases of stricture, accomplishes in skilled hauds, in 
fi,-e to thirty minutes, a greater degt·ee o! dilatation than the method of 
continuons dilatation employed by Sir Henry Thompson accomplished in 
a week. As it is elastic and readily bends back upon itself when an ob
struction is encounterPd, it is a perfectly safe instrument in competent 
hands. \Yhen fully introdnced, the filiform portion curls upon itself, 
producing no injury to the bladder. In rare instances, where the dilat
ing filiform bongie can not be made to pass beyond the obstruction, 
external methrotomv is demanded. 

lliodijied Interndl Urethrotorny.-\Yhen a strictnre of the mpmbra
nous portion of the urethra exists and a filiform bougie can be passed 
through it and there is no urethro-perineal fistula or abscess, relief from 
the obstrnction may be obtained by this operation. The stricture is par
tially divulsed by the forced introduction of the Banks dilating fili!orm 
bougie, as just advised in very tight strictnres of the pendulous portion 
of the nrethm. If an ordinary-sized dilating fili!orm bougie is not large 
enough to make room for the urethrotome, it should be followed by a 
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larger instrument of the same kind. As soon ns the way is clear for 
the uretil!'(>tome, the ordinary straight instrnment of Otis (Fig. 757) 
is carried into the ureth1-a until the membranous portion is reached. 
Placing the left hand upon the penis over the pubic arch and pressing 
down upon the body of this organ, putting the suspensory ligament 
upon the stretd1, and at the same time depressing the handle of the 
instrument until the shaft is parallel "ith the surface of the thighs, 
the c111Teil urethrn is made into a straight channel and the point of the 
urethrotome with the slightest possible pressure is forced thro11gh the 
snict11re 11ntil ita tip rests in the neck of the bladder. As a rule, the 
stricttne grasps the instmment in this position tightly. "'ithout sepa
rating the bars, the knife is now drawn forward and backward along the 
mitlclle line of the roof of this portion of the urethra, partially cliYiding 
the stricture. If the bars are then separated, in the majority of cases 
the strict11re readily gives way by dh·nlsion in the line of the partial in
cision. If the stricture is still unyielding, requiring greater force in the 
separation of the bars of the urethrotome than seems proper to the oper
ator, a ,·ery slight dilatation may be made and the knife again drawn 
through in order to make a deeper incision, and thus enable the dirnlsion 
to bP completed. Two objections may be made to this operation: first, 
the danger of hremorrhage from the artery of the bnlb or the artery of 
the corpus caverno um; second, its lack of thoroughness in completely 
removing the cicatricial tissue. If the method is closely fol lowed, there 
is no possible clanger of hremorrhage. The knife is used only in divid
ing the most prominent bands of the stricture-those farthest from the 
vessels--the remaining bands being torn throt1gh by the divulsing 
power of the instrument. The ar
teries which snrrouncl or arch 
orer the urethra are elastic tubes 
which stretch under the din1l
sion; and while the unyielding 
bands of cicatricial tissue are 
torn across, the vessels are not 
injured. 

I have employed this method 
in a large number of cases, and 
hare never had any hremorrbage . 
• \s to its inefficiency, necessitat
ing the con tinned, in terrupted use 
of bougies or sounds, the same 
may be said of many strictures of 1 

the anterior !ll'eth ra which are F<0.75~.--Thc "\"""'~"""'"'"of''°'·"~''""'"·'"'' P"c!'' 
treated practically by all surgeons 
in the same manner. llforeo''er, 
if a Yery long and dense stricture be encountered, which does not yielcl 
readily to the method of dilatation, perinea! section may then he 1·esorted 
to for the radical ctll'e. I am condnced that this last-named operation is 
performed in a great many cases where modifiecl internal urethrotomy 
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would give relief and satisfaction. Ilremorrhage from the deep urethra, a' 
well as from the perinea! portion anterior to the triangular ligament, may 
readily l.Je controlled by compression. A large wad of absorbent cotton 
is placed on the perinreum, extending from tbe anus forward to the 
scrotum; in front of the scrotum, along the penile urethra, a second 
cotton compress is applied, and a bandage passed around the peh·is in a 
figure-of-eight fashion over the iliac crests and around the hips. In case 
there were any bleeding backward into the bladder, the introduction of 
a large-size sound wonld act as a direct hremostatic. Tbe necessity for 
snch a procedure will never be indicated wben proper care is taken. 

The after-treatment consists in interrupted di latation by the introduc
tion of straight or curved sounds. 

External urethrotorny, or perineal section, is an operation for the 
relief of close organic stricture of the bulbous or membranous portions 
of the urethra which can not be reached through this canal. With tbe 

• Pxception of those cases where urinary fistula or chronic abscess exists 
as a result of stricture, the conditions which justify this operation are 
rare. 

It is performed with or without a guide. "'hen a sound or bon1tie 
can be carried through the obstruction into the bladder the procedure is 
much simplified. \Vithout this guide the operation is surrounded with 
consiclerable diffiuulty. In external urethrotomy tbe patient is placed 
in the lithotomy position, being prepared as for this operation. After 
the anresthesia is complete, a careful and final effort should be made to 
carry a Jiliform or soft bougie through the stricture and into the bladder. 
If this can not be done, a good-sized sound should be carried down to 
the obstruction, nnd this will serve to guide the operator to the com
mencement of the stricture. 

An incision is then made exactly in the median line, the anterior limit 
being slightly in front of the ascertained commencement of the stricture, 
the posterior extending toward the anus a sufficient distance. In making 
this incision the scrotum should be held up by an assistant, \\"ho is di· 
rected not to displace the median raphe to either side. The legs must 
also be bell! in the same relative position. 

The bleeding is usually considerable, as the Yascular tissue of the 
bulb is divided. All vessels should be secured; but the oozing, which 
is general, need not retard the operation. As soon as the souncl or fili
form, at the anterior margin of the constrictiou, is seen, the division 
should continue along the guide until the healthy urethra is reached be· 
yond the strictLue. If no gnide has been introduced, the dissection 
should be carried back in the known direction of the bnse of the bladder, 
guided by the location of the prostate with the finger introduced into 
the rectum. The first indication that the canal is reached behind the 
stricture "ill be a gush of urine. Ou account of the obstruction, the 
urethra between it and the bladder is "idel)' dilated, and for this reason 
is more readily found. It is essential to the success of this operation 
that all cicatricial tissue be dissected out. A large-sized steel sound 
should now be introduced through the meatus and into the bladder. If 
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any difficulty is met with in introducing this instmment, a fl exible 
bougie may be s ubstitute<! . It is not nddsable to learn the instrum ent 
in the urethra. In order to pre,·ent bleeding, the wound should be 
packed temporarily with gauze, held in position by a '!'-bandage. A fatal 
h:emorrhnge occurrecl in one of the authol"s cases, the packing having 
become loose while the patient slept. 

The urin e usually escapes through the wound for the first few clays, 
ancl afterward partly thrnngh the wound ancl partly through the urethra. 
In rare instances it escapes uninterrnpteclly thl'Ough the urethra. The 
after-treatment consists in the introdttction of the sounds or bougies (as 
above directed) thrnugh the urethra as far as the neck of the bladder. 
This operation should be repeated every three or four clays until the 
urine ceases to escape through the wound, and once a week thereafter fo r 
sereral months. In urinary fistula ancl peri-urethral abscess the oper
ation is practically the same. The urethra is opened in the area in
rolrncl and the stricture incised and dissectecl out. 

Interrupted Dilatalion.-In the treatment of stricture of the urethra 
by this method there are requi.recl steel sounds and flexible bougies. 
Steel sounds are of two pattems, the straight an(] cul'\·ed. The former 
are preferable for clilatiug strictures anterior to the membranous portion, 
and when properly constmcted and in experience(] hands they will suf
fice for dilatati on of th e cleep methra. The cur1•ed instrumen ts may also 
be employed. The most satisfactory ins truments are those cons tructed 

67R910Hl2f3r4rs m rr 
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upon the United States sca le,* which commences with the smallest steel 
instrument, .. ~of an inch in diameter, ancl increases -.'o of an inch in di
ameter for en ch successive sound to No. 25 inclusive, equal to -~~ of an 
iueh. Nos. 1 to 8, incl ush-e, are filiform and elastic bougies. 

A strai.r;lit sound shoul cl be eight inches in leng th clear of the han
dle, slightly conical from the tip, back for a distance of one and a half 
inches. This conicity s hould increase one size for every half inch for this 
distance. Thus, a so unil which measures No. 17 at the tip increases to 

•The unit o( the French ~rule is onc third of a. millimetre (nbout l't of an inch), nnd ench size 
up to Xo. 30. inchisi\"C, inereaSC!:' one Lhirfl of a millimetre in diiunetcr. Divide any gin:m number 
or this srale bv three, subtract the quotient, and the remainder approximates the corresponding 
~izc on the al'mn? SC'nlc. Thus Xo. 30, French, divided by 3= 10 ; 30- 10=20: or, Xo. 30. 
Preneh ==No. 20, u. s. 'l'lu.' inslrumcnts on this scale arc nrnnufacturccl artcr the author's direc· 
lion:; by l'icnumn & Co., of New York city. 
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No. 18 one half inch bark, to No. 19 at one inch, ancl is Nn. 20 at one 
and a half inch from the point, and continues this size for the entire 
shaft. 

A curred sound should be nine inches long clear of the handle. The 
rurrn hottld involrn onlv the last two inches. The ronicitv extends 
also one and a half inch f;·om the tip, increasing one size for ~,·ery halI 

FiG. '1'61.-Cun·cd nnd straight conical i;ounds. 

inch until the full size is reached at one and a half inches from the point. 
Thus, an instrument the shaft of which mPasures No. 20, is 17 at the tip, 
18 at one half inch, and 19 at one inch farther back. 

The cnn-e should be made to correspond to that of the normal deep 
urethra, whirh is that of a circle with a diameter of three antl a quarter 
inches ; "and the proper length n m 
of arc of snch a circle to represent Li .

1 

~~~a!~b~;b~ccl~:,:;et,:.~ ~~~t t~~~~ 1----...~ I I 

q u~:~~~~i~~~hb~~,~,~~ ~,: ~;i~~,~~~~ \.-J '\,\ I, I/ 
sizes, being conical for two or I 
three inches, and olive-pointed. 
They are exceedingly useful in-
struments, and, when warmed be· ~ ,.,. \ 

~~rei~J:::~~d~~ti~n~ ~:.:t~~~.ap:vb~~ >1, t~:: ............... '. ....... ·,f. {" 0 

when an unnstrnl degree of force h( 
is employed . The black French ,· 
bougie is preferable. The filiform ,,}' . ,,,. ' 
instrument has already been cle- -"~ 11 

ocd~;~~~;;~~;';~c:!~~r, \k 
In dilating a stricture with the conical steel sound, the method of in

troclnction is identical with tl1at ghen in using the metal catheter. In 

*Yan Buren. 
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the interrupted dilatation a mild degree of force is exercised, and the 
seance is repeated on e,·ery second, third, or fourth day. The Jenath 
of the interrnl between the introductions must be determined 

0

by 
the symptoms in each case, the object being to accomplish moder
ate dh·ulsion at each 
sitting without produc-
ing marked intlamma-
tion. The sound shonld 
ne,·er be carried beyond 
the point where its foll 
dilating poweris applietl 
to the stl"ictm e. Jn this 
way frritation or the 
prostatic urethra and 
neck of the bladder may 
be avoided in all save 
the deepest Yariety of 
strictures. 

F10. 7GI. 

F10.7G5. 

The dilatation of strictures by the u~e of conica l steel sounds should 
he limitetl to those cases in which the stricture is of su ffi cient cali ber to 
admit at least No. 13, U. S., and is narrow or linear in character, so that 
it may be mad~ to girn way without the employment of too great force. 
The smallel' sounds are capable of penetrating the walls of the urethra 
unless they are u sed with great skill and carefulness, whil e the forger 
instru ments will not, wituin the limit of safety, s ncceed in lhe dilata
tion or rupture of a bt'oac1 or tortuous stricture. Incision with the m e
throtome is a safer and less painful operation, and the sounds sen ·e an 
adm iraule purpose in the after-treatment. 

In using the soft bongies in the anterior po1·tion of the urethra, they 
may be passec1 in straight ; but, when the deeper portion is in rnded, 
they should be ctll'ved as much as possible, to correspond to the sub
puhic curve of thi s canal. 

Foreign Bodies in the Uret71ra.-Calculi occasionall y lodge in the 
urethra, and substances int roduced through the meatus-as fragments 
of a catheter, etc.-may require removal by- the surgeon. The diagnosis 
will be evident from the symptoms of obstruction to the escape of urine, 
hy recognition of the body by digital pressure along the canal, and by 
exploration tlu·ough the meatus. Stone may be made out by the grating 
sound which is emitted, or by the sense of friction upon a rough and 
bard surface which is conveyed to the fingers along the sonnd. A me
tallic substance may also be recognized by the pecnliar click which is 
elici ted when it is brought in contact with the exploring instrument. 

Removal with cocaine anrosthesia may be effected through the mea
tus, or by incision directly through the fl oor of tbe urethra at tbe point 
of lodgment. It is always desirable to avoid incision throug-h the 
ureth,.;;_l wall when, by the use of Iorcers or any mechanism, the extrnc
tion can be effected throngh the meatns 'dthout doing too great Yiol ence 
to this cana l. If the substance is narrow and smooth, it may be seized 
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with the forceps (Fig. 767) and extracted. The straight alligator-for
ceps, or the instrument of Hale, is prefe1·able for the anterior portion 
of the urethra, while fo r the deeper part the cun·ed instrument is more 

F1 0. 7GT.-Strnight andcur\•cd nll igntor-jnwctl urethral forct!p~ 

suitable. F or a round body, the scoop or curette will prove more satis
factory (Fig. 769). 

In using the forceps, the instrument closed should be carried down 
until its beak strikes the foreign substance, when the jaws should be 
slowly separated and pushed farther in, so tha t they may pass between 

Frn. 'i 6S.-llule';, in~trument for rcmo\·ing foreign botlicR from the urctlirn (.\ ftcr Linhart.) 

the lining membrane of the urethra ancl the body. They shoulcl then 
be firml y closed and ca ntiously moved a slight distance to and fro in 
order to determine whether the mucous membrane has been caught in 
the instrnment. This danger will in grea t part be obviated if, just at 
the moment when the jaws are applied to the foreign substance, the 
urethra is put upon the stretch by pulling upon ancl elongating the 
penis. The canal should be lubricated by an injecti on of sweet oil. If 

stricture exists, m ethrotomy may be neces,ary 
before the substance can be extrartec1. In a 
case which rame uncler my care, two strictures 
were c1i vic1ec1 with the urethrotome. From be
hincl the first ronstricti on two calculi were re
movec1, and se,'eral after the second sti1cture 
was divided (Fig. 770). In thi s operation a 
scoop proved more serviceable than the forceps. 

In a seconcl operation I found it necessary 
to perform external nret.hrotom y, cutting di · 

J<~ i o.r~~~~1S 1~?~~1'ci1l1~~~~!\fi°: u~~~~ rec tly down upon th e calrnli (two in nnmber), 
~~1~;~~sjAftcr Van Buren nnd which were easily removed through the incision. 

The direct injection of cocaine into the "tissues 
secured complete aomsthesia. The wound should be left to close as in 
the orclinary operation of perineal nrethrotomy. 

Urinary F istula comrnunicating w itli tlie Uretlira.-In congenital 
or acqui rec1 urina ry fi stul a communicating with the urethra the following 
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operative measures are ind icated : " ' hen the fistula opens in the peri
menm or lo\\'er surface of the penile urethra, the method of Szymanow
ski offers the surest prospect of success. It is essent ial that all inflam
mation in and about the field of operation be allayed, sinuses slit up and 
healed, ancl all strictures di1·ided, or stretched and cu1·ecl The bo\\'els 
shoulcl be well emptied for two or three days 
before the op~ration. For perinea! fistula the 
lithotomy position is preferable; the parts should 
be sha1·ed and disinfected. Proceed as follows: 
Let the dark spot at Ji' Wig. 77 1) represent the 
opening of the fistu la. A straight incision AB 
is made, pass ing along one edge of the fistula, 
extending three quarters of an inch each way 
from the opening. This incision passes through 
the skin and superficial fascia. The edge of this 

removed from 
(The author's 

incbion is raised, and, dissecting away from the fistula, the skin is lifted 
to form a pocket, the bottom of which is the clotted curved line AC B, and 
the lifted edge or entrance to this pocket the straight incision AFB. On 
the opposite side, corresponding accurately with the attached bottom of 
the pocket AU B, a cmYecl incision A DB is made, the greatPst depth 
of the flap being from three quarters to one inch. From this flap, with 
a pair of small scissors cmvecl on the flat, remove the epidermis, except 
over an area amply sufficient to cover the fistu lous opening. (This area 
is representecl in white between Fancl Din Fig. 771 ). 

The flap .11 D B is now dissected up, taking with it a generous 
allowance of subcutaneous fat and fascia, down to aboL1t an eighth or 
three sixteenths of an inch of the original straight incision A Ji' B, 

//'f)' ,/ 
·....... \<·· 

··.... ··· ... 
B 

this attachment being left to give it a sufficient blood supply. As 
this A DB is turned over toward C, it hinges on the attached edge 
AFB, and, as it is slipped beneath the pocket AC lJ Ji', it will be seen 
that the unclenudecl (white) portion suffices to form the new floor of the 
urethra. It being ascertained that the flap fits accurately, jt is brought 
out again ancl a series of five or six loops of fine catgut .$Utnres are in
serted by carrying the needle through the skin one eighth inch from the 
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CUlTed dotted line A c B into the bottom or the pocket, and beneath the 
integument, directly opposite and through the free edge of the flap 
A IJ B, and back again, being brought out finally one quarter inch from 
tbe point of entrance A CB (Fig. 773). As these sutures are tied, the 
tlap is in1·erted and secured . It now remains to close the open ll'Onnd 
by sutures of tine silk, which snugly approximate the Jines A Band 
A IJ B. The result is shown in A IJ B (l<'ig. 774). It is important 
to keep the bowels from moving and the patient quiet with morphia 
for several clays. E1·ery three or six hours the soft Nelaton catheter 
should be inse1·tecl, the urine drawn off, and the bladder washed out 
with four or five ounces of warm boric-acid solntion, gr. x-Sj. On 
withdrawing the catheter the end should be closed in order to prevent 
the escape of even a few drops of its contents in the urethra. The silk 
sutures should be removed about the seventh clay, and the use of the 
catheter discontinued only when the wound is thoroughly united. Strict 
asepsis in the field of operation and sterili1,ation of the urine are neces
sary. In rare instances the floor of the prostatic and posterior prut of 
the membranous portion of the urethra may be destroyed, and the fistula 
open directly into the rectum. 

The following case whirh came under my care will serve to illustrate 
thiR form of fistula:* 

The patient, t\venty-seven years of age, mercb:rnt, came under my 
care in Angust, 1887. Ile came of healthy stock, and had had no sickness 
of a serious character nntil 1883, when symptoms of Yesical calculus 
supervened, for which a left lateral lithotorny was clone in August, 1886. 
The stone removed was reported to be the size of a hen's egg. 

A urethro·perineal fistula remained after this opernt ion, and from 
August, 1886, ro August, 1887, four attempts were made to close this 
opening, without success. In the last of these operations a drainage 
tube aboLTt one and one half inches in length was inserted in the perinea! 
opening and left with the deep encl in the urethra. This tube, about 
three sixteenths of an inch in diameter, was lost sight of, the surgeon 
and patient supposing it had escaped externally and had been thro1rn 
all'ay with the dressings. The last operation was followed by consider
able pain, which was persistent In the course of three months an 
abscess opened into the rectum through the anterior wall, and the urine 
began to flow freely iu this new channel. About this time the perinea! 
opening closed and an abscess formed in each tnnica yaginalis. These 
were incised, and when I first saw the patient were entirely healed. At 
this date (August, 1887) nearly all the urine passed through the rectum. 
The patient su!Iered greatly, and had to be kept constantly under the in
tluence of opium. 

An examination per rectum revealed the presence of a stone, the end 
of which was on a le1·el with the anterior surface of the rectum, about 
one inch beyond the anal aperture. The opening was slightly dilated, 
and the stone was removed through the rectum by means of strong for-

*Rend before the Ontario :\ledicnl AssOC'intion ut Toronto, June>, 1888. 
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reps. It hacl for med in and upon the drainap:e tube, an1l is seen in natu
ral size in Fig. 77.). After consultation with Dr. Edward L. Keyes, it 
was determined to prepare the patient for operation, which was done, 
and on September 13, 1887, I operatecl as follows: 

The patient, in ether narcosis, was placecl in the Sims position and a 
Jarp:e Sims vaginal specLllum was introduced. The opening through the 
anterior wall of the rectum measured three fomths 
of an inch in length, with an irregular width of from 
one eighth to one fourth of an inch. It led directly 
into the urethra 1iear the junction of the membra
nous and pros ta tic portions. The floor of the urethra 
was entirely destrnyed. The right edge (patient's 
right) of the opening was seen to be undermined, 
as shown by the clotted surface B (Fig. 776). 

I determined to attempt the formation of a new floor to the methra 
by turning the mucous membrane of the rectum into this position. The 
operation performed "·as a modification of the method of Szymanowski. 
Two crescentic incisions were made. as shown at A ... 1 (Pig. 776), being 
about parallel with the edges of the opening, but approaching more 
closely at its upper and lower angles. These incisions "·ent deep into 
the wall of the r~ctum and included the mucous and muscular layers. 
The two lateral flaps were dissected np, the left to \\'ithin an eighth ~fan 
inch of the edge of the opening; the right could not be carried so far on 
acconnt of the pocket which undermined this si(1e. 

The flaps were now turnecl toward each other and their raw eclges 
made to meet in the middle line, while the raw surfaces looked into the 
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rectum and the mucous surfaces into the nrethra (Fig. 777). Sutnres of 
silkworm p:nt were inse rted, as shown at d (Fip:. 777). These sutures 
were about three sixteenths of an inch apart, and were so 111serted that 
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they did not penetrate to the cavity of the urethra. On acronnt of the 
thinness of the flap at one point I was compelled to pass one suture into 
the urethra . 

.A. Nelaton catheter was carried through the meatns ancl methra into 
the blac1c1er, and through this the urine ran out at intervals. 'Vhene1·er 
the urine accumulated enough to create a desire to expel it, about six 
ounces of Thierscb's solution were thrown in to dilute it; and when thiR, 
with tbe normal contents of the bladder, were evacuated, the same quan
tity was thrown in again and immediately expelled. In this way the 
wound was kept practically free from irritation by the urine. Divulsion 
of the sphincter ani removed all danger or annoyance from spasm of 
this organ. Tbe bowels were kept quiet for nine clays, and liquid diet 
was enforced. The patient had been placed on liquid diet for ten days 
prior to the operation. 

The sutures were left in situ. Tbe wound healed promptly, and the 
patient left for his home in three weeks after the operation. In April, 
1888, seven months later, he returned, complaining of slight irritation in 
the rectum, and said he thought, at rare intervals, a few drops of water 
escaped into the bowel. On examination, three of the sutures were still 
in position, bnt no opening could, by most careful search, be clisco,·ered. 
Tl1e sutures were removed, ancl in a few ilays the patient was discharged. 
A seconrl case, practically identical with this, was operated upon in the 
same 'vny and cnred. 

Conr;~nital 3Ialfor111ations of the Uretltra.-In exstrophy of the 
bladder the urethra is absent, and, in certain rare anomalies, it may open 
into the groin, upon the side of the glans penis, in the median line of the 
dorsum penis (epispadias), in the median line below at any point on the 
corpus spongiosum (hypospadias). 

llypospaclias is the most common of the congenital deformities of 
the urethra. \\'hen the opening is within one inch of the normal 
position of the meatus, opemth-e interference for the purpose of 
establishing a new urethral canal is scarcely indicated. It will, how
ever, in many instances be found necessary to enlarge the abnor
mal opening in order to permit the free escape of urine. \\Then the 
false meatus is so far back that in sexual intercourse the semen can 
not be ejaculated into the vagina, a plastic operation may be under
taken. 

In a case in which the abnormal opening was situated at the anterior 
peno-scrotal junction I succeeded in forming a satisfactory and useful 
urethra by the following method: On either side of the median line of 
tbe under surface of the penis from the abnormal opening to tl1e glans 
the epidermis was removed with scissors for the space of about three 
sixteenths of an inch in breadth, leaving about three eighths of an inch 
of nndennded skin between the two parallel furrows of denudation. 
Passini\" the needle in ancl out through the undenuded skin ju8t nt the 
edges of denudation, fine silk suture~ (interrupted) were inserted in such 
a manner as to bring the vivifiecl surfaces together to fold into a cylinder 
the strip of integument between these. .A.s the urine was allowed to 
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escape through the abnormal opening, infec tion clid not occur, and prompt 
union was ob tained. 

In a second operation, made three week s la ter, the •ame method was 
appli~d to close the abnormal opening. The urine was drawu bv careful 
aseptic catheteriza ti on, and this wound also closed promptly. - Had it 
fail ed, I would have ernployed the method of Szymanowski. 

I should not hesitate to apply this method to the deformity of epi
spadias . 

.LYeoplasms.- Papillomata and fibrom ata are occasionall y met witb 
growing from the mncous membrane of the urethra. They produce 
symptoms of obstruction varying with their shape, size, and point of 

Fw. 778.-Urcthral speculum of II. M:i.rion~Sims. 

attachment. They may be obsen ·ed by means of the urethral speculum 
(Fig. 778), or when deeply situated the urethroscope (Pig. 752) "ill es
tablish the diagnosis. The only treatment is removal, which may be 
done by the wire snare or by torsion with forceps. In extreme cases a 
longituc1inal incision may be required in the median line of the fl oor of 
the penis in order to effect removal. 

Cancer ma y originate in this canal , or more frequentl y may ex tend 
here from malignant dlsease of the prepuce and glans. Dr. :Mel
ville " 'asserman has reported a number of cases of primary epithe
Jioma of the urethra.* Tuberculosis also occasionall y a ttacks the ure
thra. 

Tlte P enis.- The congenital malformations of the urethra just given 
may be included with deformi ties of the penis. The corp us spongiosum 
is at times arrested in development, while the corpora cavernosa are full y 
form ed, causing the organ to bow when an erection occurs. One cavern
ons body is, in rare instances, not fu lly formed, and, when art erection 
takes place, the curve is la teral, with the concavity toward the a[ected 
side. The penis is occasionally double, with sepa rate urethrm. In her
maphrodites it is ru dimentary. 

I nflammation of thi s organ is rare, except as a result of tra umatism. 
It oecasionall y becomes in volved by the extension of a phlegmonous or 
erysipelatons process from the scrotum or abdomen, or from urethritis 
and posthiti s. The organ becomes greatl y swollen, ancl a painful con
diti on of chorclee is almost constant. R etention of urine may occur, as 
well as suppuration or gangrene. 

In the treatment of mild infla mmation of the penis, loca l applications 
will usuall y prove sn tli cient. The tendency to erection should be con
troll ed by the use of opium or chloral and potassium bromide in full 

"' Epitht>lioma primitiC de ITrl>lhrc, Pnri~, lb05. 
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closes. \Yhen gangrene is threatened, free incisions in the long axis of 
the organ should be practiced. 

lV01tnds of the penis, inrnlving more than the integument, always 
bleed profusely. Il;emorrhage may be contrnlled by direct cornpressiZin 
with a roller, or by throwing a few turns of an elastic ligature around this 
organ near the pnbic junction. When the urethra is divided in whole m· 
in part, it is best to stitch the sepamtetl walls together by close sutures 
of delicate silk. Catgut, though more desirable in one sense, is too 
readily absorbed to hold the edges of the wound in contact for a length 
of time sufficient to secure union. It is not usually necessary to insert 
a catheter, ancl it is best to dispense with this on account of the irrita
tion it causes. Before and after each urination the methra should be 
irrigated without distention. Should the operation by direct suture fail, 
Szymanowski's procedure will close the fistula. Any tendency to stric
ture may be treated later. When the dense capsule of the corpus ca1·er
nosnrn is divided, this should be included in the sutures which are car
ried through the wound in the integnment. A guarded prognosis should 
be made in all deep injuries of the penis. Distortion during erection, 
arnl strictllre, are frequent results of such lesions. 

Fracture of tbe corpora cavernosa, an accident "-hicb occurs in rare 
instances as a result of great violence to the erected organ, is a difficult 

injury to treat. De
formity, with more or 
less loss of function. is 
a pt to ensue. The or
gan should be laid up 
on the abdomen, and 
kept in a condition of as 

.• , perfect quiet as possi

. ble. Cold applications 
are indicate<.1 1 and, in 
case of strangulation 
from effusion of blood 
or from any other cause, 
free longitudinal inci
sions may be necessi
tated. 

Carcinoma. - Epi
thelioma of the penis is 
not an uncommon af· 
fection. It commences 
as a small pimple or 

Fio. m.-C11rcinomn of thei/~:~\~~t.?'rom n co~c in ~lount Sinui :~~~~~~: ~~ t~!~e ;.:l~~~: 

or on the glans, gradually spreading until, if left alone, the entire organ 
is inroh·ed and destroyed . The margins of the ulcer are indurated, 
ele,·a tecl, sinuous, and slightly everted. The induration, as a rule, is 
confined to the immediate borders of the sore, not extending into the 
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deeper tissues unless inflammation supe1Tenes. A the disease progresses, 
the center of the surface becomes studded with buds of newly formed 
cells and capillaries, giv ing it an appearance not unlike a cauliflower 
(Fig. 770). Ulceration occurs at various portions of the mass, and a dirty 
quality of pus is exuded. The orlor from the decomposing tissues is 
peculiarly penetrating arnl offensh-e. 

\\'ithin a period of time, rnrying from t"·o to six or eight months, 
enlargement of tbe ingninal g lands is observed. This enlargement may 
be intla111111atory or metastatic. As a rule, metastasis is not rapid in 
epithelioma of the penis, and incluration of the glands does not, on this 
account, preclude the hope of cm e after amputation . 

The principal cause of epithelioma of the penis is prolonged irrita
tion of the glans and prepuce from rntained secretions. All the cases 
which have come under my observation ha'"e occurred in patients with 
unusually long and tight prepuces.* It is usuall y met with in the mid
cUe-aged and old, although it sometimes occu rs in early adu lt life. 

The diaynosis of epithelioma is not very difficult after ulceration 
takes place. 'J'he indurated sinuous and e'·erted borders of the ulcer, 
the red, cauliflower-like appeara nce of the mass, and the steady progress 
of the disease in the destrnction of all the tissues in its path, are symp
toms not met with in ai1y other lesion of this or7an. " 'a rty growths 
(papillomata), when not seen early in their development, may at times 
simulate epithe!ioma, especia ll y when these vegetations are luxuriant, 
nre undergoing u1ceration, are covered with purulent matter, ancl are 
the seat of repeated hmmorrhages. No matter how widespread the pap
illomatons neoplasm may be, at the outskirts of the mass will be founcl 
tufts or minute warts snflkiently isolated to be recognized . In the \"ery 
earliest stap;es of development of the ulcer of epithelioma, it is scarcely 
possible to make a positive diagnosis between it and chancroid, or even 
a simple ulcer of the prepuce and glans penis. 

Treatment and Prognosis.-ln well-marked epithelioma of the penis 
the safest methocl of treatment is an immediate excision of the neoplasm 
hy amputation. The line of amputation should always be ";de of the 
limi t of the disease. If the iudnration of the ulcer is well defined, and 
is limited closely to the margins of the erosion, the amputation may be 
made with one inch of sound tissue intervening. If the inguinal glands 
are enlarged, and if the surgeon bas reason to be satisfied that the en
largement is due rather to inflammatory engorgement than to metas tasis, 
the operation is sti ll addsable, and the prognosis not altogether unfa
vorable. The inguinal glands shou ld be dissected out at the same time 
as a precautionaL"y measm e. " ' hen metastasis of the glands is unmis
takable, amputation may be clone to rid the patient of the fou l and ulcer
ating mass, although a favorable prognosis can not be entertained. In 
the earlier development of the growth, where " snffirient extent of 
healthy tissue intervenes between the indnration and the line of exci$ion, 

a rn·~: i~; ':,~i~~~:~::~: ~fr f~~::c~e~~:r~~1~~ tti~:;~~~J:~; t ~~~::1~~.l~::~li i1!l ~:1;:~~lj i :ch:;;:1~~1~i::~~ '~:!~ 
bct>n performed. 
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amputation offers a strnng hope of permanent relief. In the earlier 
period of dernlopment of the ulcer, ii doubt exists as to its character, it 
is advisable to administer the iodide of potassium, together with proto
iodide of mercury, for a number of weeks. 'l'he application of Marsden's 
paste to the ulcer should, however, be made when it is first obsened. Ir 
it be epithelial in character, the paste offers a strong hope of cure, and 
beyond the temporary inconvenience it produces no harm. 

Operation.-Amputation of the penis may be pel'formed by two 
methods: 1, simple amputation; 2, amputation "ith transplantation of 
the urethra to the perinreum. In the selec tion of the method, the opera
tor must be guided by the nearness of the disease to the pubes and scro
tum. Ordinarily, when the induration is limited to the glans, a simple 
a mputation may be macle at a point about one inch posterior to this. If 
the line of a wputation must be chosen at or very near the le1·el of the 
pubes, the second method will be preferable, for the reason that retrac
tion of the stump will always occur, ancl the urine escaping over the scro
tum will keep up a constant and annoying excoriation and condition of 
uncleanliness. In the operation with transplantation of the urethra, the 
urine is voiclecl iu the squatting posture, ancl escapes freely behind the 
scrotum.* 

Simple Amputation.-Having shaved and thoroughly cleansed the 
pubes, scrotum, ancl penis, throw an elastic ligature around the organ at 
the level of the pubes. If the line of amputation is very near the liga
ture, this may be prevented from slipping by transfixing the penis with 
a large need le just in front of the tourniquet. Seize the mass with a 
double book, aucl, holding it steady, with a loug, th.in-bladed knife cut 
the organ smoothly off at a point at least one inch behind the disease. 
A tenaculum should be iu readiness to prevent the erectile tissue from 
retracting. The tube of the urethra should now be dissected up for half 
an inch, ancl the tissues of both cavernous bodies again divided on a 
level with the point to which the dissection of the spongiosnm has been 
carried. The urethra is now split by passing the knife through its ro0f 
and fl oor, and a silk suture carried through the encl of each lateral half. 
A thread is also passed through the dense capsule of the corpora caver
nosa to prevent their retraction when the elastic ligature is remo,·ed. 
All vessels which may be recognized before loosening the rubber band 
should now be secnrecl with catgu t ligatures, ancl the remainini: bleed
ing points caught up as the tourniquet is gradually loosened. The sn
tures passed through each half of the ureth ra are now canied through 
the edge of the incision in the skin to which it is sewed. A simple 
dressing completes the operation . 

Ilwnphrey's Operation.-'l'he elastic lii:ature is carried around the 
penis close up to the level of the pubes, as in the preceding operation, 
ancl the organ severed as near the ligature as possible. The vessels in 
the corpora cavernosa should be tiecl at once. An incision should now 

*I have performed this, the operation of Humphrey, tlirce times. und in none of the~e patients 
hns any unplcnSllnt symptom followed. 'l'wo of the cases were under observation three years after 
tbe operation. 
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be made through the skin along the nnder su,.face or the corpus spon
giosum, baC'k to and splitting through the base o[ the scrotum, so as to 
expose the rube of the urethra for about two antl a half ind1es. This 
tube is carefully dissected out from its attachmPnt beneath and between 
the two corpora ca,·er
nosa for this distance, 
and is turned clown 
on to the perinmnm 
through the slit in the 
posterior wall of the 
scrotu rn. The ureth 1 a 
should next be split 
along the median line 
of i ts roo t for a di s
tance of half an inch 
back from the encl, 
and the edges s titched 
to the margins o[ the 
wound in the integu
mentof the perinrcum. 
The operation is com
pleted by closing the 
posterior slit thl'ough 
thescl'otnm, and stitch
ing the m:ll'p:in of the 
wound in the skin o[ 
the anterior wall of the 
scrotum to that of the 
belly at the root of the 
penis, so as to cover in F1u. i'!::IO.-llumphrcy',, ~r~~::lt~(~l~u:rr~~;:it~l.r-">C (If thu author';; at 

aucl include the stump 
of the amputated corpora ca,·ernosa. The a ppearunce of the parts after 
this operation is shown in Fig. 780. 

Sarr·onl(t of the penis is exceedingly rare. It niay be recognized by 
its rapid development, the absence of g landular enlargement, the genera l 
inrasion of the c:wernous boclies-in certain cases producing n continu ous 
nnd painful erection of the organ-and by it s resemblance to the well
known appearance and behavior of sa rroniatot1s tt1mors in other portions 
of the bocl)-. The treatment shot1lcl consist in immet1 h1te amputation. 

Pliimosis, or inabilit)' to retract the prept1re behinrl the corona f( lan
dis, is a frequent condition of childhood, and ocC':isionall.1· met with in 
adult Ji[r. It is both a congenital and an acquired afl"ection, ancl ma)
be partial or complete. The prepuce ma r UC adherent to the glans, or 
phimosis may exist withot1t ad hesions, the open ing in the foreskin being 
so nnnow that retract ion is impossible. "\ prepuce orrlinnri ly retractile 
Illa)' hecome irretractile as a result of any infla m1orntor)· process of the 
!(!ans and fore, ldn. This condition is not infrequently met with in gon
orrhcra and with chnneruid. 

~· 
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(Jongenitnl phimosis is nn unfortunate n[ection, pre,·enting perfert 
elennliness by retention and decomposition o( the retained serl'etions 
and urine, and in,lucing a condition of initation which it were better to 
a\'Oid by timely operative interference. Intlammatory or acquired pbi
mosis alwa~·s requires careful attention, and Yery frequently a surgical 
operation, to pre1·ent gangrene or to expose a subpreputial chancroid. 

The opemtive measures may include: J, amputation of the prepuce 
(rircumcision); 2. dilatation of the preputial oritiee with forced retmc
tion; 3, incision of the anterior portion of the prepuce and i·Prraction. 

The first of these procedures should be preferred in all eases iu which 
there is no inflammatory process present, while the latter is advisable in 
phimosis with acute balano·posthitis. 

Operation.-In adults, circnmcision may be done with almost perfect 
freedom from pain by the p,roper employment of cocaine. In children 
under six years of age, narcosis is advisable. 

In adults, proceed as follows: Cleanse the parts to be operated upon 
with l-to-5,000 sublimate solution, and throw an elastic ligature around 
the penis at the le,·el of the pubis. From TIL xx· xxx of a four-per-cent 
cocaine solution are now injected by inserting the needle at the margins 
of the preputial orifice, and canying it hack between the mucous mem
brane and integument of the prepuce a little behind the propo•ed line 
of section. In the middle of the dorsum three or four minims are foreerl 
out of the syringe, the needle partiall1; withdrawn and carried a half. 
inch to right ancl left of this point, ancl a like quantity is injected, ancl 
so on until the entire line of amputation is anresthetized. As a rule, it 
will suffice to insert the needle once in the medinn line abO\·e and once 
at the frmnum, and from these two locations it may be thrust beneath 
the skin to eithPr side until the prepuce is completely encircled. 

In selecting the line of incision the best rule is to allow the parts to 
assume their normal relations, and mark the foreskin, by repeated 
punctures with the scalpel, parallel with and one fonrth of :~n inch an· 

!Prior to the ontline of the corona of the glans. A c1nll-pointed, grooved 
1lirector should now he passed between the upper smface of the glans 
and the prepuce, in the median line, until the point is at the line of 
amputation. A sharp-pointed bistoury is next slipped along the groo,·e 
in the director, thrust through, and the foreskin split by cuttin!( from 
behind forward (Fig. 781). Or this incision may be made from be
fore backward with a pair of straight scissors. The edges of the flaps 
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are now se ize<l with a pair of mouse-tooth li xation forceps, and trimmed off 
with srissors, being rarefnl to follow the line already indirate<l (Fig. 782 1. 

\\'hen these incisions are completed, it will 
be obser\"Cd that the edge of the di ricled mu
eous membmnc remnins at the level of the in 
ebion- namely, a quarter of an inch in front 
of tl.e outline of the corona glandis-while the 
skin retraets beyond the corona. 'l'he mucous 
memlmrne should now be turned back, and its 
edge stitched. to that of the incision in the skin. 
Ji1ine cntg 11 t should be used, and an iutcnuptell F111. 71-;3 ___ (.\th-r ~ 1 a1!!:1ignc.i 
or a continuous suture employed. The former 
is somewhat more nc<"nrnte, nltl10ugh it req uires mu ch more time in its 
i1rnerlion than 1 he latter. It is important, in the effort to secure irnme-

> 
diate union, that at all points the ap
proximation is ca refully made between 
the marg ins of the integument and mu
cous mem lmrnc. .\ fter the sntn res are in
serted, the mucous membrane roll s back, 
lea ,·ing the stitches behind the corona 
(Fig. 783). The elastic ligaturP is now re

F11 •. 7;.,i.- -(:irclnt>r',i phimo"i" foreep~. ffiO\·ed, and a light dl'eSsing applied O\·er 

the line of s utures. This opemtion is en
tii·ely bloodless. The patient should be directed to pre,·ent the urine 
from gc•tting into the wound. The sutures disappear by absorption, 
aml the union is complete in from four to ten clays. 

\\Then the prepuce is adherent to the glans, it will be found impossiblP 
to intrndnce the g rooved clirnl"tor as above unl ess the adhesions are first 
broken up. Under the~e 
conditions, the following 
opemtion should be per
formed: Car1·y the phi
mosis forceps (Fig. 784) 
into the opening of the 
prepuce, and allow the 
blades to expand so tha t 
the hook lets at the tip 
will catch in the mucous 
membrane. Theforpskin 
iH now d rnwu well to the 
front by an assistant, 
while the operator slips 
tlw thumb ancl finp;e1· of 
th e left hand alonp; th e 
penis and grasps the fore-
skin jllst in front of the meatus. The fore,ldn is n ext ampntatell with 
the scissors just in front of the finger and thumb ( l?ig. 78.i). .~s retrac
tion takes place, it wi ll he seen that the line of section in the skin is neer 
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the corona, while that in the mnrons membrane i' only a little hack of 
the meatus. This should be seized with the mouse-tooth forceps, ancl the 
adhesions broken loose or didJed with the scis,,or,. Thr mucous lining 
should now be pared back to a snfficient distance, and, if neceRRary, a 
second didsiou of the prepuce made. The sutures are applied as in the 
preceding operation. 

Dilatation or divulsion of the preptwe yields a satisfactory result in 
young boys. Circumcision is not indicated, as a rnle, since, if the pre
puce is enlarged, the foreskin shortens by a normal process of atrophy. 
It is performed by introducing the point of a small , closed dressing for
ceps into the opening of the foreskin, and stretching or tearing th is hy 
forced separation of the blades. The operation is t·ompleted by retract
ing the prepuce and breaking up all adhesions. In the after-treatment 
it is essential to move the foreskin hack anti forth O\'er the glans once or 
twice daily to prevent the re-formation of adhesions. 

Incision limited to the anterior half-inch of the foresk in, and in the 
median line of the clorsum, is addsahle where the opening is very small 
and dilatation diflirnlt. Retraction should be immediately effected. 

Ulcers qf !lie Penis.-Sores may occur upon the integument of the 
penis, nsnally near the prepuce; upon the mucous lining of the fore
skin; the glans; within the meatus; and along the urethra . Yenereal 
sores are occasionally met with upon the integument of the scrotum, 
abdomen, perirneum, and thighs. Ulcers of the penis only will be con
sidered here. They are divisible into two classes-namely, the non
specific and the specific ulcer. 'fo the former belong the sores which 
follow abrasions and the eruption of herpes. They are more or less 
phageclenic in character, the extent and rapidity of the process of ne
crohiosis being clue to the degree of Yirnlence of the inoculating micro
organism, and the impoverished condition of the tissues attacked. The 
chancroid belongs to this group. In the second class belongs the specific 
ulcer of syphilis. 

Non-specific Ulcers.-A simple ulcer of the penis is extremely rare. 
It may occur here, as in other parts of the bo<l~·. as a resnlt of tmnma
tism, or an inflammatory process not clue to the inoculation of a vi.J·us. 
Thus, the molecular death of a variable extent of tissue maY follow a 
simple abrasion if the part involved is not kept free from all 

0

irritation, 
ancl if there prernils a condition of impaired nutrition, in which. as is 
well known, the tissues yield readily to the destructi\'e process. 1'nder 
more healthful conditions, an abrasion of the p:lans or prepuce under
goes the simple process of repair seen in similar lesions of the intep:u
ment and mLLcous surfaces elsewhere. Ahmsions usua ll y occnL' on the 
sides of the penis, close to the attachment of the prepu~e, just behind 
the corona or near the frronum. The glans is rarely involved, nlthonp:h 
the meatus, especially nt its lower angle, may be torn. Ble<•cling suffi
cient to attract the attention of the patient is mre, unless extensive 
laceration has occurred. 

The 11lrer of linpes is usually situated upon the surface of the mu
cous lining of the prepuce, less frequently upon its cutaneous surface, 
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ancl thP glanA. It hegins as a vesicular eruptiq,n. There may be one or 
many. :Multiple herpetic vesicles may be scattered or in clusters, linear, 
semilunar, or circular in arrangement. In the recPnt state the herpetic 
\'esicle is ronnd at its base, measuring from one twelfth to one twenty
fifth of an inch in width. It consists of a thin investing membrane rest
inµ; upon a slightly red ancl irritated base, and containing a clear, serons 
tluicl, whkh often escapes by rnpture of the membrane before the ,·esicle 
is observecl. Upon the skin they rapidly dry on account of evaporation 
of the tluicl contents, and the floor of the patch becomes covered o,·er 
with a light incmstation. Upon the mucous ancl moist surfaces in
crustation cloes not oecur. The circumference of the base exposed after 
n1pture o[ the vesicle is usually round, with well-defined walls leading 
perpencliculal'ly clown to the bottom of a shallow excavation . 

In typical cases of genital herpes the morbid process ends here, the 
sore heafa1g without suppuration. Not infrequently, however, the floor 
becomes co,·e1·ecl with a layer of pus, the walls are undermined and break 
down, forming an ulcer which is phageclenic in character. The char
acter of the pain varies. In some instances there is a stinging, burning 
sensation felt in the part affectecl; in others there exists total insensi
liility. 

Herpes is a neurosis clue to a local irritation of the nerve tennina
tions in the part attackerl. In some instances a se,·ere neuralgia of the 
branches of the sacral or lumbar plexuses exists at the time of the erup
tion on the glans and prepuce. Uncleanliness is a frequent cause of this 
disease. Any irritation of the glans or prepuce may induce it, and one 
attack is apt to be followed by a second. 

In milcl. and ordinary cases it runs its course iu from ten clays to two 
or three weeks. In other forms, especially when infection occurs, it 
may last for a number of weeks, and is llsually complicated by lymphan
gitis and aclenitis. 

Plwgedenic ulcer of the genital organs was formerly hekl to be the 
result of the inoculation of a specific poison-the virus or micro-organ
ism o[ "rhaurroicl"; bnt, since ulcers which in appearance and behaYio1· 
do not clifiel' from the so-callecl chancroiclal nlcP1· have been produced by 
inoculation with the infections material taken from the pustules of acne, 
from gononh<Pal pus, etc., the specific nature of this virus can not re 
maiotain ecl. Even the specific ulcer of syphilis will, as a result of re
peated and prolong-eel initation, take on a phageclenic character. 

This nicer results most frequently from direct contagion, the Yirns 
being lod~ed in n.n abrasion of the integ um ent1 prepuce, or glans. Th..:' 
period of incubation-that is, the length of time between the date of the 
contact and the recognition of the sore-will vary in different incliYi<l
unlR. It has r)een spen within twenty-four hours, nncl, in rare instanC'eS, 
as muf'h as t"·enty days hnrn elnpsecl. Jn 'l ver.'· large majority of cases 
the inflammation is observed "-ithin the first nine days after the inocula
tion. Tlw rapidity of its appearance depends d1iefly upon the thoroug-h
nP~s with which it is hl'ought into contact with the tiR"lllPS in an abrasion, 
and the condition of the tissues at tile time of the inrnsiou. The ulcer j, 
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usm1lly located on the side of the penis, just behind the rorona glnndis 
at the preputinl attachment, at the points where abrnsions are most fre
quent. It mny be on the cutaneous surface of the prepure, upon the 
body of the penis, the scrotum, or within the meatus. There mny be one 
or mo1·e, owing to the number of abrasions and the distribution of tJ.e 
Yirus. A siuf!le ulcer may result from the confluenre of sel'eral routigu
ous points of inorulntion. It is first noticed as a light redness or flu,h, 
usually circular or el liptical in shape, or, if the abrasion is irregular in 
outline, it will conform to this. \Yithin a few hours after the appear
ance of the redness its center becomes elevated and a pustule is formed, 
whieh soon bl'eaks down, discharging a. small quantity of matter. 

If the sore is not seen early, the pustu le may escape obserrntioa. 
"'hen the inoculation orcnrs upon a surface denuded of its mucous mem
brane or epidermis, a pustule is not fonued. The walls of a phagedenic 
ulcer are usually precipitous. At times the superfirial lay~rs of the 
skin resist disintegration longer than the deeper layers and subcutane
ous tissues, gil'ing the edges an undermined appearance. lt tends to 
spread in width rather than in depth, although in a certain proportion 
of cases extensirn destrnction of tissue may occur in all directions. The 
floor of the ulcer is covered with a creamy pus and the broken-down tis
s ues in various stages of decomposition. .\ small quantity of matter o[ 
creamy consistence may be removed with a pellet of cotton. A mem-
1.;rane or film of a yellowish-brown color usually adheres to the tloor with 
considerable tenacity. 

A zone of redness extends along the edges of the nicer in ad,·anre of 
the tissue destrnction. In many ulcers this is not more than a line in 
width. If the sore is subjected to irritation, the inflammatory redness 
and induration may spread widely into the surronnding tissues. 

Pain, whirh is always present, varies, as a rnle, with the extent of 
the inflammatory pro~ess. 

In a typical phagedenic ulcer of the penis, lymphanl(itis and adenitis 
of the inguinal glands are always present in a rnrying degree. In the 
simpler forms adenitis does not occur, although the lymphatic channels 
in the neighborhood of the sore may bP invohed. Inguinal adenitis or 
bubo is always a painful complication. It may be lateral or bilateral. If 
the sore is in the median line, or if there are ulcers on both sides, both 
groups of glands will be affected. Suppuration of the inguinal bubo of 
phagedenic ulcer is not imrommon. ThP violence of the inflammatory 
process here is subject to the same conditions as given for the primary 
ulcer. One or more glands may be involved and suppurate. In severe 
adenitis the inflammation extends to the tissues immediately surronnd
iug the glands. The mass appears as one large swelling, Ol'er wbicb the 
integument is reel and <:edematous, and to which it is adherent. Phage
denic bubo is apt to foll ow a virulent phageclenic ulcer of the penis. 

1'reatment.-Simple ulcer of the penis, if left without interference, 
u sually heals within a few weeks; the ulcer of herpes is usnally more 
obstinate. The process of repair may be greatly facilitated by a careful 
removal of all sourres of irritation. Strict cleanliness is essential, no 
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matter what form the ulcer may assume. Finall y, powdered aristol, ap
plied two or three times daily, afforcl s protection and aids in the absorp
tion of moisture. 

In addition to the foregoing, it is essential to keep the sore un cov
ered by the prepuce, which should be worn back behind the corona. 
Ciremncision ma y at times become necessary to obtain a permanent cure. 
11 the simpler remedies just gi,·en do not succeed, the local use of the 
nitrate·o t-sil rer pencil is indicated. 

In pliageclenic ulcer, as a rnle, morP- vigorous measures are necessary . 
The sev('riry in local treatment will depend, howel'e r, 11pon the rapidi ty 
or molecular death ill the tissues. lf its progress is slow, and the intlarn -
111 a tion mild in character, reco1·ery may be brought about by the trea t
ment laid down for simple and h erpeti c ulcer. II within the firs t few 
days of its appearance the spread of the sore is rapid, or if, when first 
brought to the notice of the physician , it is more tlrnn a q uarter of an 
inch in diameter, ancl the zone of redness spreads well out into the tis
sues, it should be treated as follo"·s : By the introduction of a delicate 
hypoclermic needle through the souncl tissues, after which its poin t 
should be carried uncler the base of the ulcer, from ten to twenty 
minims of a four-per-cent solution of cocaine shoul cl be injected, by 
which means complete arncsthesia may be seeured. The pus should now 
be removed from the bottom of the sore with a pellet o[ absodient co tton 
on the encl of a small piece of wood. The parts immediately about the 
ul cer should be coated or er with vaseline or oil, to p rotee t them from ex
coriation. A small qtrnntity of carbonate of soda shoukl be on bancl Lo 
neutralize any excess of acid. In applying pure nitri c acid , the ul cer 
should, if possible, be helcl so that it will contain the acid without letting 
it rnn o,·er the edges. I t is best ap plied by means of a wooden match or 
toothpick dippeu in the acid, ancl the point immedia tely cal'l'iecl into the 
fl oor of the ulc-er. It should be com·eyed into el'ery portion of the sore, 
and allowed to remain in contact with the Yirus for one or two minutes. 
The excess ma y now be soaked out with the cotton pellets, ancl the ulcer 
fill ed with soda. A piece of lint moistened in Yaseline will serre as a 
d1·essing. " ' hen ni tri c acid can not be had, the aetual cautery should 
be employed. 

Jodofo rm may be di spensed with, on aceount of the rlisagreeable odor 
or thi s substance. 

" ' hen phagedeni c ulcer occurs beneath an irre tractile prepuce, thi s 
should be incised and the sore treated as a bore. Ulcer of the meatus 
should also be burned with nitric acid. Complete rest is essen tia l, anci 
constitutional measures looking to the improved nu tri tion of the tissues 
are strongly indiea tecl . Ti suppuration occurs in the glands of the in
guinal region, free incision should be made and free drainage es tab
lished. Phageclenic bu bo should be trea ted in the sa me manner as the 
phagedenic ulcer. Chroni c adenitis, in which the glands are uis?harging 
at ''arying intervn ls, is rarely cured without a. thorough extupat10n . 

Santum.- T1'01111ds of the scrotum shoul d be treated as similar le
sions elsewhere. On ac-coun t of the great vasculari ty of the tissues, re-
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pair is usuall.v rapitl. The contractility of the dartos alHl cremaster 
muscles will prevent early union unless the stitches are closely applied. 
If the testicle is protruded, it should be disinfected with l-to-10,000 sub
limate, returned to its normal position. and the cavity of the tunica vagi
nalis also washed out with the sublimate solution. In closing the wound 
with catgut sutures, the edges of the opening in the tunica should be 
included. A small catgut drain may be inserted into the cavity and 
emerp;e at the lower angle of the incision. 

Contusions should be treated by rest in the horizontal posture, cold 
applications and mechanical support beneath the posterior aspect of the 
scrotum. 

(Edema of the scrotum occurs with general anasarca and with ascites. 
The integument is tense, pale, and doughy; pits upon pressure, and, 
after puncture with the hypodermic needle, a clear, watery serum es
capes. Besides the indications for constitutional treatment directed ro 
the disease proper, puncture with the lancet in several points will tem
porarily relieve the tension and clanger of gangrene. 

Eczema and other cutaneous lesions of the scrotum do not demand 
especial consideration. The same general principles of treatment apply 
with equal force to all the cutaneous surface. The prognosis is unfa-

vorable on account of their
ritation to which this organ 
is subjected from friction with 
the clothing and thighs, and 
especially owing to the peris
taltic movements of the dar-

1 tos and cremaster muscle. 
Cysts, due chiefly to the 

retention of sebum, are occa
sionally seen in the scrotum. 
They are usually situated 
near the raphe. or laterally 
and posteriorly upon the base 
of the scrotum. "'hen large 
enough to rnuse inco1nen
ience, inciHion and extirpa
tion of the sac are demanded. 

Erysipelas, althoup;h rare 
in this portion of the body. 
is met with, and is often 
obstinate under treatment. 
Gangrene is one of the chief 
dangers, and mnst be gnarcl

Pd against by free inrisiou as soon as the tension is g1·eat. Pltler1111011 of 
tl1e scrotum shonltl be treated by wann applications, poultkes. etc .. and 
by early incisions to rplie1·p tension and f!ive esC"ape to septic matter. 
Free drainage nn<l s11hlimate irrigation are inclicatecl . 

Elrpluwtiasis scroti, comparati r ely oI rare occurrence in the tern-
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perate and colder zones, is frequently met with near the equator; and in 
some of the \Vest Indies and the islands of the South Pacific Ocean it 
occ·urs with great frequency. 

The pathology of this form of connective-tissue hyperplasia has been 
gh·en. The cause is undoubtedly one of prolonged irritation. The only 
treatment is extirpation with the knife. No fixed rnle of operating can 
be laid down. The penis is at times buried in the neoplasm, and shonld 
be carefu lly dissected out. The incisions should be made so as to give a 
cutaneous fl ap in front and bPhincl sufficiently la rge to contain the testes 
and cord without pressure after the connecti1·e-tissue new formation has 
been dissected out. \Vben the penis is included in the new growth, the 
integument shou ld be saved, to cover this organ. If this can not be 
done, fl aps may be turned from the thighs and abdomen. 

The lucmol'l'hage in this procedure may be controlled by working be
tween fixation forceps, or by the adjustment of an elastic tourniquet 
around the scrotum near its at tachment to the perimeum. 

Fig. 786 represents a typical case of this affection which I snccessflllly 
remornd in two operations, with ten days' intel'rnl, in 1893. The patient, 
a negro fisherman from Bermuda, is entirely well. The entire scrotum, 
testicles, and penis were remo1·ed. 

A.nr;ioma of the scrotum is rare, and demands treatment similar to 
that advised in the chapter on these vascular formation . 

Epitlielionw is more frequently seen than either of the foregoing 
neoplasms, and calls for immediate excision. The so-called chimney
sweep's ca nrel' was often located on the scrotum. 

Fistulw, or sinuses of the scrotum, may be caused by abscess of the 
tunica vaginalis testis, or by any lesion of the testicle. Abscess of the 
perinreum or ul'inary fistu la may also cause fistula of the scrotum. 
Stony conc1·etions are occasiona lly met ll'ith in fistulm of the scroh11n 
throngh which the urine makes its escape. 

The treatment sbonld be directed to a relief of the cause of the fistu
lous tracts. If this is accomplished, the sinuses should be laid open and 
allowecl to close b~· ~ranul ation. 

llll'111aloma. -Ext1·a,·asation of blood may ocrnr either in the tunica 
fnniculi, in the tunica n1ginalis testis, or in hoth. In the former it may 
he rl(/Tl/SP or circumscribed. It is usually diffuse, the ex tral'asation ex
tending from the abdominal opening' to the epididymis. \\' hen only a 
portion of the sheath is invohed, the luematoma is genel'ally confined to 
the npper se,gment. 

The rhief e:i11ses of extra1·asation are rupture of one or more ,·essels 
by direct trauma.tisrn, or hy O\·er<listention from prolon~('d strain, w·hich 
retards the retul'll circulation, cansin~ rnpture of a n:fo. 

lfmmatoma of tho t11uiea 1·a~inalis testis is rnre, except as a compli
cation of chrnnic p!'l'iorcllilis sNosri (hydrocele) or di red l'inl<•nce. 

Th~ <li:wnosis ol' hremutoma in either of the~t' positions de1wnd'; upon 
its .snthlPl'l '<lpveloprn <'llt, th e tenclene~· to enlaq~e prO!.rressin•ly, ancl ])rt in 
from the :-;uclllf'n di...,tentinn. Thf' tumor is not tran:slueent. The exact 
naturn may he detenninetl \Jy tli•piration. 
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Scro11s ef!'usio11 (hydrocele) into the sheath of the cord or testi.< pro
gresses slowly and painlessly. The tumor is translucent. Explo1»ltion 
with the hypodermic needle and syringe is a safe, painless, and l""iti1·e 
means of djagnoRis. 

llernia may be eliminated by a consideration of the history of tlw 
ca~e ancl the absence o! impulse in the tumor upon coughing. 

Treotment.-Hwmatocele may be treated by the expectant method, or 
by surgical interference. 

Simple ancl Ii mired extravasation requires rest in the dorsal decubitus, 
and the ice-bag locally. After the hwmorrhage is nr1·ested, ahsorptio11 
may be expedited by jnclicious and well-applied pressure hy strapping. 
"Then the extravasation is extensive, an incision should be made under 
strict antisepsis, the clot turned ont, the bleeding point ligated, drainage 
secured, and the wound closed. Death has followed in some instanees 
where operative procedme has been too Jong d.elay~d. 

IlYDROC'EI.}: ANn SPER,L\TO('ELE. 

II~·drocele (periorchitis) is a term employed to denote an arcnmnla
tion in the sac of the testicle of a serous tluid (Fig. 787). It may he 
an acute or a cl1rouic affection. The tlnid contents may be contained in a 
single sac, or, as occurs in rare instances, there may be adhesions of 
contiguous surfaces to each other in one or more places, holding the 
tlnid in two or more separate cavities . 

.Acute ll.1;drocele of the tunica rnginalis testis may ocrnr from any 
acute inflammatory process of the epicliclymis or testis 'rile serons 
membrane appears reel and injected, the capillaries enormously distended 

and filled with blood. The sttrface is less smooth than 
normal, the epithelium gradually disappears, and emi
gration of leucocytes occnrs. A soft, pinkish, elastic 
substance is deposited upon the surface of the membrane. 
Similar flaky masses are also to be found in the fluitl 
contents. Acute hydrocele is usually accompanied hy 
pain, rarely goes on to suppuration, and disappears with 
the intlammatory process which precipitated ir. '!'be 
diagnosis, if necessary, can be confirmed by careful 
aspiration with a ver.v line aseptic aspirating needle. 
The treatment is complete 1·est of the part inrnlved. 

Clironic hydrocele is by far the most frequent form 
which comes under the observation of the surgeon. It 
occurs at all times of life, and seems to have no prefer
ence for one side or . the other, but frequently inrolwM 

both serous cavities. It develops slowly, shows no tendency to disappear 
spontaneonsly, ancl may attain tremendous proportions. 

The <etiology of this clisease is not satisfactorily explained. It is fre
qnently found occurring with chronic, subacute intlammation of the epi
didymis or testicle, but as often exists when no inflammatory lesions 
can be determined. The walls of the sac in mo"t cases, and in all cases 
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or long duration, appear thicker than normal, showing a prolife)"[ltion or 
new eonnectire tiosue, and frequently there is much indLtration . ln rare 
instances caka1·eons ancl el'en osseous deposits have been noticed. The 
epithelial <·01·ering is bu t li ttle impaired. I t is whiter than normal, but 
retains its pel"itonea l gloss. The quantity or fluid contained in the sac 
1·nries considerably, a t times reaching a gallon or more. It is pale straw 
or amber colored, and may be greeni sh brown or chocolate color an<l 
opaque. Pns is not present unless some septic infection has occurred. 
It is neut)"[ll or s lightly alkaline in reaction, and the specific gravity 
va1-ieg, being usually from 1020 to 1026. \Vhen the fluid is dark brown 
or red, it contains blood, clue to rupture of small vessels upon the vascu
ht1· granu lation tissne which has developed u1,on the surface of the mem
IH'ane. 

The symptonrn of the disease are little more than a g radual accttrnu
la tion of tluicl, the enlargement showing first in the lower part of the 
hl' l'Otal sar ancl ex tending npwarcl. Pain is rarnly present in chronic 
hydrorele. ,\ s the fluid accumulates, the testirl e is generally pressed 
upward and baekward. 

In the diagnosis of this affection it is important to exrlucle the pres-
1•nre of hernia, whieh may complicate it. \\' hen the hyd roeele is small 
and occupi es the lower portion of the scrotal sac, differentiation is easy; 
hut when it is of large size, extending as hig h as the external ring nncl 
lying in front of the spermatic corcl, differentiation is not so easy. It is 
irnportant to bea r in mind that the history of a hernia is that of a swell· 
ing appearing first along th e inguinal canal and then out throug h th e 
external ring, grncl nall y extending downward in the dirnction of the tes
tirle, and tliat a hydrocele begins below aml extends up. 'l'he in trnd uc
tion of the finger into the ex ternal ring and the absence of any impulse 
on coughing will exclude hernia. Holding a bright light upon the oppo
•ite side of the scrotal sac, the serons tlnicl of a h_vdrocele becomes trans
lucent, while a hernia would obscure all light. A hydrocele coni<l 
••·arrely be mistaken for a varicocele, the peeuli ar wormlikc feel of 
this latter condition clearly pointing to its recognition. A rn1·icocele 
disappears with the recumbent posture. Last ly, a positive diagnosis can 
he made by aspirating with an aseptic and 1·er.1· fine need le. Even if :1 11 

error were made and an intestine punctured by this needle, no harm 
wonlcl resu lt. 

The trea tment of ehronic hyd rocele has been greatly simplified in 
modern practice. In the vast majorit y of eases of ordinary size, con
taining less than tll"enty-fi ve ounces of flnid , the tumor can be cured by 
the method of Lev is. 'l'he anterior aspect of the tumor should be thor
Ollf!hly cleansed with soap an<l water ancl a littl e met·ruri c-chloride solu· 
tion. In an area one inch in diameter, ll"ith a delicate h~'poderm ic needle 
inject three to fi1·e minims of a four-per-eent solution of cocaine. 
Throug h this arn-esthPtized area, after graspjn~ the scrotum to make it 
as tense as possible, is thrust a h·ocar and ran ula which have just been 
taken out of the boiler. This canula should be threaded in order to fit 
the screw tip of an or<liuary 1arge-8ize hypollermi<: syringe. As soon as 
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the point of the trocar and canula pass freely into the ca"ity o{ the ~ac, 
the trocar is withdrawn and the tlnid allowed to escape. Hen tie pressure 
applied to the sac, taking pains not to allow the canula to be extruded, 
will empty all but a few drops of tluid. The next step in the operation 
is the injection of liquid carbolic acid, ninety-five per cent pure. The 
quantity to be thrown in rnries with the size of the tumor, twenty 
minims for a sac containing two to six ounces, gradually increasing to as 
mnch as sixty minims for a sac containing a pint or two. Care should 
be taken not to carry any air through the syringe into the cavity. The 
fluid having been evacuated and the proper quantity of carbolic acid 
placed in the syringe, the thread is now screwed into the corresponding 
threads of the canula, a little clean vascline is spread upon the scrotum 
around the need le puncture to prevent any possible leakage of acid on 
the integument, and the contents of the syringe forced in. 'Yhen the 
canula is withdrawn, gentle massage of the scrotum is practiced until the 
injected carbolic acid has been brought into contact with every part of the 
tunica vaginalis testis. Strange to say, this operation is almost entirely 
free from pain, and in many instances I hare performed it as aborn de
scribed, the patient not knowing when the instrument was introdnced or 
when the carbolic acid was injected. No dressing is required, and, while 
it is best for the patient to remain quiet for at least twenty-four hours 
after the operation, I have in a number of instances operated upon labor
ing men who would come into the clinic from their work and return to 
it afterward with the loss of only one hour. If properly done, this oper
ation should cure about seventy-fo'e per cent of all cases of hyd.rocele at 
a first injection. 'Vhen it fails, it should be carefully repea\ed, increaR
ing or diminishing the quantity of acid thrown in as is necessary to 
insure a perfect result. It is important that the strictest asepsis be 
carried out, since the introduction of any septic organism would pro
duce a painful process of suppuration not withont clanger to the patient. 
Twenty-four or forty-eight hours after this operation the scrotum ap
pears as large as ever, is heavy, and seems solid or doughy to the feel. 
,Vter a. week or ten days it begins to decrease in size, ancl, since the 
epithelial lining which fnrnished the sernm has been destroyed by the 
injection, it does not again refill with fluid, bnt gradually contracts 
down, and adhesions form, thus effecting a cure. The walls of the scro
tum, howe,·er, are usually much thickened by a chronic hydrocele, and 
nen·r re~ain their former thinness. 

Another method is known as 1'olkmann's operation . Sha,·e the scro
tum and pnbes, and wash the parts thoroughly with brush, soap, anrl 
water, and afterward with merclll'iC chloricle. The sac of the hydrorele is 
then openecl hy an incision varying in length from three to six inches or 
more, as the case may require, upon the anterior snrface of the tumor. 
"1.11 bleeding should be arrested as the operation progresses. \\'hen the 
sar is reachP<l it should be incisecl to corTespond to the length of the 
ineision in the contraC'ted scrotum. "1.llow the flnid to escape, and with 
a good-sized continuous catgut suture stitch the parietal layer of th~ 
tuniea rnginalis to the edge of the wound in the integument, making a 
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wound not unlike a huttonhole. After irrigation "~th a 1-to-fl,000 
111PI'("t1ric-chloridt> solution in;ert a wick of iodoform gauze in the npper 
and lower portions of the cadty. A sterilized dressing is placed 01·e1· 
all, 11 hich need not be changed before the fourth or fifth 
day, and often two or three changes will suflice to effect 
a <'t1re. 

In my prnclice of l~te years the conditions are very 
rare 11·hicl.i call for ethe1· 01· chloroform narcosis in th e 
performance of this operation. E,·en in cases in whicl1 
a cure ran not be effected by the simple method of Lcrb 
I do not find it necessary to secure any better an;cstlw
sia than that obtained with cocaine. A four-per-cent 
solution injected into the integument of the scrotum in 
the line of incision in front, and the nse of Schleich's 
norm,11 solution for the deeper section, will gire per
fectly satisfactory anresthesia in the ''ast majo1·ity of in
stances, enabling the operntor to open the sac, discharge its contents, 
and irrigate and insert the wick drain wrthout pain. 

Jiydrocele of the cord is much less frequ ently met with, and consists 
in the accumulation of a !luid in character similar to that of bydrocele 
of the tunica vaginalis. 

llydrocele of the tunica funiculi (Fig. 788) appears as a round , 
slightly elongated cyst or tnmor, mo,,able in all directions with the tis
snes of the cord, not communicating below with the tunica vaginalis or 
al.Jorn with the peritoneal cavity. It rarely attains a large size, althougl1 
as much as three ounces of fluid may be met with in rnre cases. 

The diagnosis between hydrocele of the tunica funiculi and spermat
ocele in this same region is exceedingly difficult, and can not be positi1·ely 

made withont aspiration. Fluid drawn off from a by
drocele of the cord is strnw-colored, while that of a 
spermatocele is milky-white, and not unlike the tlnid 
which is found in a coroaunt. Should the diagnosis be 
still don btfnl, the microscope will demonstrate the pres
ence of spermatozoa if the case is one of spermatocele. 
For all practical purposes the differentiation is of no 
moment, since the treatment is the same in both -inci
sion under the same antiseptic precautions as giren for 
Volkma.nn's operation, opening into the sac, irrigating 
with mercuric-chloride solution, packing with iodoform 
ganze. Careful asepsis should be can-ied out in order 
to prerent suppuration, for the inflammation which c:rn 
be secured by cleanliness will obliterate the sac in much 
less time tha·n that which occurs with pns fol'll1ation. 

Uydroct' le may sometimes be col1{/l'llilal. fluid de
scending from the peritoneal rarity and al<rng- the cord 
and extending into the tunica rnginalis ( Fi~. 7BU). 

l!l'(lro<·ele of this rnriet_y, howe1·er, is rarely met with, and does not re
qt;ire treatment unless it persists. It is occasionally met with in ,·ery 
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young infants, ancl becomes separated from the peritoneal cavity hy 
C'losure of the tunica fnnicnli in the inguinal canal. llydrncele in cbil-

dl'en, when not congenital, is not infl'equent, and may 
often be cured by simple, clean evacuation of the tluitl 
with a hypodermic apparatus without injection. It 
shoulcl be thus treated for one .or two or three times, 
after which, should the fluid re-form, from one to three 
minims of pure carbolic acid should be thrown in after 
another aspiration . 

Yaricocele.-Yaricosities of the veins of the sper
rnatic plexus are not uncommon. Yaricocele is chiefty 
caused by gravity ancl the mechanical interference with 
the return of bloocl through the spermatic veins. It 
occurs with gl'eater frequency on the left side, where 
the vessels are pressed upon by the sigmoid• flexure of 
tl1e colon with its almost constant weight of fecal mat
ter. In addition to this, the greater length of the left 

spermatic vein, which enters the renal vein at a right angle to its axis, 
and is poorly protected by valves, are causes which sel'rn to produce 
varicosities upon this sicle more frequently than in the right plexus. 
Any occupation which necessitates the erect posture is apt to add to the 
susceptibility of this disease. Hereditary tendencies must be considered 
in its mtiolop:y, for frequently members of a family through several gen
erations will be affected . 

The earlier symptoms are a feeling of heaviness ot dragging down on 
the side affected, with the appearance or a small swell inp: in the line of 

1<'10. 7 9 1.-U ~ual form of hn lrocclc. (Af
ter Koe hcr.j 

the corcl. Pain is variable, ancl is sometimes referred to the rord or to 
the inguinal region or clown the leg. The testicle hangs lower than 
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natural, and along the cord can be felt a network of turgid veins extend
ing frnm the epididymis toward the external ring. To the touch they 
seem not unlike a knot of earthworms. Tbe swelling is apt to be largest 
at the lower extremity (Fig. 794). 

The diagnosis is not difficult. The swelling of inguinal hernia is 
spherical, and, when composed of intestine, it is resonant on percussion. 
If the hernia is reducible. and is returned into the cavity of the abdomen 

with the patient in the recumbent posture, and if the index finger is car
ried into the internal ring and held there "-bile the patieut is made to 
stand erect, the Yeins will again refill and demonstrate the varicocele, 
while the hernia will be prevented from descending. Hrematoma, or 
hydrocele of the cord, can be recognized by aspiration with the hypo
dermic syringe. 

Treatment. In general, a well-adjusted suspensory apparatus con
stantly worn when in the erect position will obv iate the necessity for an 
oreration. A double elastic apparatus is advisable. " Then the annoy
ance of the suspensory bag is great, or if it is ineffec tual, operati.-e in
terference is demande<l. There jg but one method for the radical cu re 
of vnricocele that is advisable. It is as follows: 

Sha1'<' anil thoro11!!;hly cleanse with brush. soap, and water the entire 
field of operation and contiguous surfaces. An incision is made that 
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should extend from one inrh abO\·e the external ab<lnminnl rin7, down 
along the spermatic cord. through the tissues of the scrotum to the upp<>r 
margin of the epidiclymis. Careful dissection will expose the entir·e 
cord without wounding any veins which entel' into its eompoHition. Th~ 

ms cleferens can be easily recognized, not only by the sen'e of touch, 
since it feels like a round leather shoestring when press<'d between the 
fingers, but can be recognized by the eye. This should he cnr·efulh· 
separated from all the remaining tissues of the rord, together with one or 
two Yeins, the artery of the rns dPferens and the nerre, whirh are in one 
sheath, from the level of the epidiclymis to the external ring-. .I. g-ood-sized 
catgut ligature- nsnally the largest size-is now tied arnund the pmt to 
be excised near the epididymis, and a second ligature at the external 
ring. The intervening portion is cut through with scissors and re
moved. B.v leadnp; the ends of the two ligatures fairly long, these can 
be tied together, bringing the testicle Llp in proper position and holdin,o; 
it temporarily until adhesions occur. The wound should be carefully 
dried, closed, and sealed with iodoform collodion. It is a wise precau
tion to insert a twist of two or three strands of catgut in the lower angle 
of the wound, in order to girn exit to the serous transndate \Yhich nearly 
always follows this operation. The collodion can be lifted at this point 
to permit the escape of serum or blood. 

In the majority of cases the scrotum will be found so elongated that 
amputation of the redundant portion is essential to comfort and cleanli
ness. In performing this opemtiou the testirles shoul<.l be pushed well 
np toward the external ring, and a little more of the scrotum amputated 
than may seem necessary; the tissues nt·e retractecl to a much greater· 
degree und er the ana-sthetic than normal. The operation is much facili
tatecl by using the scrotal clamp (Fig. 795), which, if properly adjusted, 

will hold the tissue• firmly while the amputation is heinp; mncle, ancl t\Je 
wound cJosed with strong catgut sutures, thns preventing all lu:emor
rhage and th e necesRity of applying any lip;atmes in the line of indsion. 
If this instrument can not be obtained, Smith's hromorrhoidal cautery 
clamp may be used, applying the clamp 01,er a portion of the line of 
amputation, making the section about one fourth of an inch in front of 
it, and inserting and tying the sutures before further section is made. 
If no apparatus ca n be obtained. the liup;ers of an assistant will prevent 
hremorrhage while th e operation proceeds. This wound should be 
sealed at once with collocl ion. 
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T!iP Yesir11 lce • eminales and Va s Defere11s.-The seminal usicles 
are occasionally wanting, from failure of dm·elopment, or from atrophy 
as a result of inflammation. Wounds of these organs are rare. If in
cised or punctured, temporary fi stula may result, with suhsequent atro
phy. J11j/nm11wtion of the vesicuhe seminales occurs by ex tension from 
the urethra or from the epididymis and ms deferens, or with prostatitis 
or proctitis. Occlusion of the ejaculatory duct induces o,·erdi stention of 
these organs. Several cases of calcnlus of the duct ha,·e been 1·ecorded. 

The diagnosis in dilatation, hypertrophy, or inflammation of these 
cysts depends npon carefnl rectal exploration. 

The '/'aS rleferens is more or less invoh·ed in all inflammatory pro
cesses which occur in the epididymis. It is also subject to invasion by 
inllamrnation from the urethra and prostate. Tuberculosis of this ' 'es
sel may follow tuberculosis of the testes and epididymis. 

In chrnnic rnsiculitis benefit may be deri,·ed by the stimulation which 
results from digital pressure or massage. This is done by carrying the 
index tingPr into th e rectum nntil these organs nre felt, nnd ex ercising 
gentle, steady pressure with the tip of the finger applied from heh ind for
ward. I have had no personal experience with the method, but fa,·orable 
reports have been made. The knee-chest posture is atlvi,ed. 

Epididymis.-Neoplasms of the sheath of the spermatic cord are 
rare. In bis excell ent monograph, Kocher mentions iso lated cases of 
lipoma, fibroma, ot· myxofibrcma and sarcoma. 

Epidiclymitis results occasionally from direct Yiolence, but is chiefly 
due to uretlll'itis and the extension of the inl:la111matory process along 
the vas deferens. :Metastatic or "sympatl1etic" inflammation of this 
organ is \'ery rare. It may be acnte or chronic. The inflammatory pro
cess may be confined to the epididymis or im·ade the testicle. Acute 
epiclidymitis always invoh-es the tnnica rng-inalis (ll'ith which it is in 
contact), and very frequently the testicle. Specific Ul'ethritis stands first 
in order in the causation of epiclidymitis. The introduction of a sonnd 
or catheter, the lodgment of a calculus in the lll'Pthra or prostate, stric
ture, cystitis, and prostatitis may a],o can ~e this disease. 

The symptoms of acute epiclidymitis areasen'e of uneasine's or pain, 
varying in intensity in the or7an affected, ot in the cord or groin. I t is 
increased by pressure, when the erect pos ture is assumed, or in walking. 

In se,•ere ea:-ies a chill or rigors occur, fo1Jowed by a marked rise in 
temperature. Upon inspection thPre will be mort> or lt>ss indnration 
along the posterior border of the testicle, with hea t, redness, and ten
sion . The testide is more or less en1ar~ed 1 and Yery frpq uentl y there is 
a serons tr::rns11dation into the eavity of the tunira n1ginalis teRtis. 

The pathological changes consist chiefly of hyper,rmia and infiltration 
of the connective-tissue framework with embryonic cell s. The epi thelial 
lining membrane is also thickened and injec ted. 

The di(lfj110Sis depends upon the symptoms ahO\·t' g-i ,·en. The prog
nosis is usual I\' favorable. One attac·k, howe,·er, predispo,es to another. 
In some insta~c~s OC'<' iusion of the efferent apparatu' 1·esults from con
traction of the products of infl am mat ion, and sterility folh\\·s. l'per-

53 
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rnatic fistula may result. As before statecl, the prognosis is more serious 
when tbe globus minor is involved. 

The treatment consists in the administration of saline laxatives in 
order to empty the alimentary canal. The patient should be placed 
upon his back, and the inflamed organ supported by either a three-cor
nered pillow between the thighs, or a towel pinned aronnd both thighs 
just below the base of the scrotum. Upon this a small bladder filled 
with crushed ice may be placed, and the intlamed organ allowed to rest 
upon it. If cold is not grat~fu l , warm cloths Ma poultice may be sub
stituted . The application of from three to six leeches will at times 
relieve the local congeMiou. 

Usually rest in bed will alone suffice to effect a cure. In some in
stances operative interference is indicated. 

T!!.E TESTICLE. 

Tlte Testicle.-"'ounds of this organ do not demand especial consid
eration. llernia of the tubules not infrequently occurs from incision or 
puncture of the tnnica albuginea. Reduction is practically impossible. 
The protruded portion should be tied off with a catgut ligature, the ex
cess of sL1bstance beyond the thread cut off, and the orgau returned to 
the normal position. 

Intlammation of the testis (orchitis) may result from direct Yiolence, 
from tlw extension of an eµididym itis, or from metastasis. Orchilis is 
met with as a symptom of ''mumps," but the relation between these 
two processes is not understood. 

The symptoms are enlargement of tbe organ, with pain usually in
tense in the acute variety. The swelling is slow on acconnt of the great 
resistance oO'Pred by the tnnica albuginea. The skin over the organ is 
tense and reddened, and at times roclematous, especially when an epi
didymitis precedes the intlammatory process in the testicle. 

In severe cases p:angrene may ensuP, and the tunira rnginalis and 
scrotal walls may become. im-oh-ed. In milcl cases the patltological 
changes are chiefly hy penemia and the formation of a limited amount of 
embryonic tissue alon~ the blood-vessels and in the connecth·e-tissne 
septa· of this organ. In the seYerer forms this proceRS is greatly exag
gerated, ancl as a result of the extensive hyperplasia the circulation is 
arrested, and death of the tubular structure ensues. Or, if gangrene 
does not occur, atrophy of the excretory apparatus follows as a result 
of contraction of the proclncts of inflammation. In some instances the 
swelling subsides, ]paving no marked ehanges in the organ. 

Prognosis.-Mild cases, espe'"ially in the forms occurring with me
thral epicliclymitis, generally terminate in one or two weeks in recov
ery and restOl'a. tion of the organ to its uol'llrnl ronclition . ln cases 
where the symptmns are SP\·ere from the start, the prognosis is gra,-e 
unless early relid is afforded, and even then it is not always invur
ahle. 

Treatme11t.-Tlcst in the dorsal decubitus should be insisted upon in 
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even the milcl est cases, for not infrequently dangerons orchitis is pro- · 
voked by neglect of this precaution. 

The position of the testicle should be ele,·atecl, as in epidiclymitis. 
Tile local application of cold is grateful and advantageous in most cases. 
The organ is, however, so sensitive that no pressure is tolerated. This 
can be obviated hy making a ring of cloths wrapped around a small 
hoop, leaving a lumen large enough to incluile the scrotum and penis. 
Tbe ice bag is !aid upon this ring, which prevents any pressure upon the 
testicle. 

\YhPn the efl'usion is rapid, causing dangerous tension of the fibrous 
capsule, surgical interference is imperative. 

The operation consists in seizing the organ with the left hand, so as 
to render it steady and the skin tense, puncturing the scrotum and pa
rietal layer of the tunica vaginalis testi s, and thus subcutaneously making 
a series of incisions through the tunica albnginea on its anterior and 
antero-lateral aspects. The incisions should be about half au inch in 
len,g'th, and are nrnch preferable to simple puncture. 

The clanger of hernia testis does not contraindicate this procedure. 
l'luonic Ol'l·liitis, not clue to syphilis, is comparatively rare. \Then 

it occurs, i t usually follo"s an acule inflammation. 'J'he pathological 
rbange consists in a thickening of the tunica albuginea and of the con
nective- tissue septa. Embryonic cells, collected in gro ups or nests, in 
various s tages of development, are cro,Yclecl along ancl around the bloocl
\'essels ancl semiuiferous tubules, as well as scattered about in the inter
lobular spaceti. As the process contiuues, the tubules clisapJlear und er 
the pressure of the new products of iuilammation. In a certain propor
tion of cases cysts form in the following manner: Tile peripheral cPlis of 
one or more foci of the embryonic tissue organize into ronner·tiYe tissue 
and aid in forming the in,•esting capsule. The cell s within this new cap
sule nnde1·go granular metamorphosis, aucl later liquel'uetio n. by ahsorp
tion of fluid from the surrounding vessels. In other cases foei of sup
pnration (multipl e abscess of the testicle) may remain from an acute 
inttammntion ancl be present in chroni c orchitis long aft!'!· the acute 
symptoms luwe suhsidecl. The contents of these foci may also undergo 
eascons dP~Pn0rntion. 

The .<y111ptoms of rhronic orchitis are those of progressi,·e enlarge
mrnt of thi s or~:rn. Tn some instances pain is wantin:r, in others it is 
prcsPnt, though less in tense than in the acute form, while in a thfrcl cate
l(01·y may be classed cases of chronic orchitis with intercn n ent a ttacks 
o( acnte inflammation and the acC'ompanying exaePrbations of pain. 
rl'he Organ Y:ll'iCS in size from tWO to four 01' ffre inches in its greatest 
diameter. Much annoyancP mny Le occasioned hy the dragging upon 
the corcl. 

The diagnosis is between hycl rocele of the t11nica vaginalis, i11ftam
mation of the wall s of this cadty, with exll(la tion ancl thickening and 
adhe•ion to the testicle, syphilitic orch itis, and t11berc11losis testis. Hy
drorPIP is pasi lv excl uded br tluctnnt ion, tra1rnJ11c<>ncy, aml aspiration. 
In peri orchiti s ,;·ith exudation and ndbesions, diffel'entiation will nr times. 
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be difficult. The obliteration of the cavity of the tnnica "al'inaliR rendel's 
the superficial tissues less freely mornble upon the body of the testis. 
In orchitis the snl'face of the enlal'gement is smooth, sph~riral, and of 
like consistence at all points ; often in periorchitis ridges of new tissue 
can be mad~ <•nt; there are soft spots or depressions which can lie recog
nized by careful palpation. 

If syphilitic orchitis is suspected (even if the history of this disease is 
denied), it will be advisable to administer the protoiodide of mercury and 
the iodide of potassium for several weeks. The marked dim inution of the 
tumor will be confirmatory of the suspicion of the syphilitic dyscrosia. 
The extraol'dinary weight of a syphilitic testicle shou ld be borne in mine!. 

Tuberculosis testis is usually preceded by the deposit of tnbel'culous 
matter in the epiclidymis. Pain in this affection, when uncomplicated by 
pyogenic infection, is insignificant and entirely disproportionate to the 
rapidity of the infiltration and enlargement. Moreover, orchitis and 
epididymiris rnay usually be traced to some direct and exciting cause 
which is absent in tubercular disease. 

'!'he indications in treatment are, first of all, to remove every cause 
of irritation, to keep up the tone of the system by judicious feeding 
and medication, and to support the heavy organ by suspension. "'hen 
these measures fail to arrest the disease, or wlien the pain becomes so 
great that the patient's comfort is interfered with, Ol' when the disinte
gration of the organ is tbreatened, castration may be entertained. Be
fore carrying out such an extreme measllre, the precaution shonld be 
taken to explore the organ throt1;;h an incision in the scrotum, in order 
to detennine its exact condition befo1·e removing it. 

Tuberculosis of tlie Testicle and Epididy11iis. - 'l'r11c miliary tuber
culosis of the testicle and epididymis is comparatirnly rare. Many cases 
which have been recorded as tuberculosis must, upon analysis, be classed 
with a non-tubercular inflammation, the embryonic tissue of which has 
undergone caseous degeneration. 

Primary tubercular disease of the testicle is the exception. '!'he epi
didyrnis is usually first illl·aded, and from this point the new tissue 
spreads into the testicle, and not infrequently along the ms deferens to 
the semin~l ''esicles, as well as to the tunica funiculi ancl tunica vagi
nalis testis. 

\Vhile it may be slow in some instances, as a rnie tlw invasion is 
rapid, occupying from two to eight weeks in a general infiltration of 
both organs. The symptoms are, upon the whole, obscure. One point 
of great diagnostic value is that the pain is entii·ely disproportionate to 
the rapidity and extent of the tnmefaction . In simple orchitis and epi
didymitis, pain is ext1·eme arn1 pressure unbearable. In tubercular or
chitis pain is, as a rule, slight, and may not be pre. ent at all. In a 
certain proportion of cases thel'f' ,,·ill be sudden a!Hl rer11rring exocer
batious of pain, indicating a cire11rnscribed ac11te orrhitis, the result of 
irritation from the presence of the cell elements of the ruherrnlar pro
cess or a mixecl (pyogenic) infedion. Vkemtion and the formation of 
tistuhe occur in a certain proportion of cases. 
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In simple orchitis and epididymitis the cord is not invoh-ed, while 
not infreq uently in tuberculosis the deposit rapidly travels along the 
vas deferens. (hasped between the fin gers, the tubercnlar organ is felt 
to be hard, and its surface un even and nodular. 

The initi a l morbid change is the deposit a round the seminiferous 
tubPS of cl11ste1·s or nests of lymphoid cells. " ' ithin the tubes the endo
thelia are thickened and are und ergoing granular or caseous metamor
phosis. Later, the connecti\'e-tissue septa beeome infiltrated with the 
new cell s. The process encls in compression and des tru ction more or 
less complete of the tubules. The centers of these ch1sters of cells 
farthest iemo1·ecl rrom the vascular network undergo granular or case
ons metamol'phosis, forming at times cyst1ike caverns, or at other times 
abscesses and fi s tulm. 

Treatment.-'l'he prognosis of tubercnlar disease of these organs is 
so grave that when an early diagnosis can be made ou t, ex tirpation of 
the diseased tiss ues should be considered. If only one s ide is involved, 
ancl the other organ is fully developed, there should be no hesitation in 
advising the operation of castration. 

\Yhen the diagnosis is doubtful, it "ill be wise to k eep the patient 
under constant observation, with especial regard to the adrnnce of the 
disease along the cord, and ''hen this is evident, and when there is no 
positive e1- idence of tubercular deposits elsewhere, extirpation is indi
cated in 01·der to pre1·ent illl"asion of the prostate and general dissemi
nation. "'hen both organs are im·oh-ecl, the question of complete cas
tration ma y be> submittPcl to the patient. 

Enclwnclroma of t.he testicle is not altogether infrequent. It occurs 
most often after injury. \Yhile it is prone to originate in this orga n, it 
may spread from th e cpidicl ymis to the testicle. The volume of the 
organ Yaries, at time reaching a large size. Enchondroma testis, as with 
almost all form s of neoplasm seated in this structure, is apt to undergo 
cystic cle~enerati on. 

The diagnosis must be based upon the hard , elastic feel peculiar to 
this form of tumor. 

The treatm ent is either expectant or operath·e, as circumstances ma y 
demand . Castration is indica ted when the disease is unilateral, and 
1vhen th e size of th e tumor is sucll that th e functi on of the opposite orga n 
is threatened. The mixed treatment should be thoroughly tested in all 
instan ces whPre the diagnosis is obscure. 

Adenomn testis occ111·s chiefly from the twentieth to the fo rtieth year 
of life. Tt has so far not been obserrnd during childhood . 

The development of the tumor is usuall y rapid, a ttaining a diameter 
of three 01· four inrhes or more. Only one organ is usually affected. 
Pain is not a promine>nt sy mptom in the earlier history of this nPoplasm, 
but, after the g rowth attains a suffi cient bulk, it causes morP or less pain 
by pressure ancl weight . To the touch it is soft and romp1·essiblP. The 
formation of eysts in various portions of the neoplasm is freqnent (cysto
adenoma ). 

Under the microscope the epithelia of the sPminiferous tubules are 
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seen to be swollen, while their caliber is more or less completely ocdude<l 
with the round cells of the new (adenoid) tissue. 

The prognosis is not favomble, and th e diagnosis difficult. Siroce 
the fonctiou of the organ is wholly impaired, and si nce the rapid de
velopment of the tumor is of itself an indication of th e gravity of the 
lesion, the matter of exact recognition of adenoma is not important Iu 
all of these mpid and threatening neoplasms, especia lly "hen a single 
testicle or epicl idymis is involved, the safest co tu se is iu ea rl;· aud prompt 
excision. 

Carcinoma.-Both scirrhus and meclullary cancer may cle1·elop pri
marily in th e testicle or epicliclymis. Tile encephaloid rnriety is ruost 
freqn entl y encountered. The microsco pical characters of these different 
varieties of ca ncer will be given in the chapter on tumors. 

Carcinoma of the testis is apt to occur about the age of pnberty, al
though it ma y be met with later in life. One organ is affected as a rule. 
I t is more apt to begin in the testicle th an in the epididyrnis. In the 
early stages of the cle1·elopment cancer of the te8tes is not painful, but 
as the disease advances the suffering may be intense. Early remo\'al 
offers the onl y hope of cnre, and this, unfortunately, is not great. 

Sarcoma testis occurs at all ages, but is chietly confined to childhood 
ancl early manhood . Following th e general la w of sarcomata, that of 
the testicle is rapid in growth, attaining at times an enormous size. This 
is one of the chief diagnostic points of this tumor, which is ha1'1 , usually 
pyrifonn in shape, and of comparatively smooth contour. Castration 
offers the only hope of relief. 

It will be seen from the foregoing that accurate diagnosis of the var 
rious neoplasms which develop in tb e testicle is difficult and often im
possible. Almost all of these morhirl processes lead to destruction of 
the organ and loss of function, and immediately or remotely threaten 
tbe life of the individual. 

Thus tnbercnlosis, aclenoma, carcinoma, and sarcoma may be classed 
as maligna nt. Enchonclroma, although not intrinsicall)- maligna nt, leads 
to loss of function, and in this particular justifies operative interference. 
The same applies with greater force to cystic clege1wration of this organ, 
since C,Ysts often cle,·elop in malig nant neo plasms of the testicle. lu Yiew 
of these facts, when only a single orga n is im·olved , it will he advisable 
in the early history of any neoplasm of this organ to consider the pro
priety of castration. 

The operation is thns performed: Shave the scrotum and pubes, and 
make an incision ex tending from the external abdominal rinp; along the 
anterior surface of the cord ancl tes ticl e to th e base of th e scrotum. 
'Vhen th e mot·bicl process in vol ves the scrotal ti ssues, anrl even when 
th ere is a snspirion of invoh-ement, the primary incision should be car
rierl well away from the s uspected tissue into the healthy s tructures. 

Two poi nts of importance a re suggested in the removal of this orga n. 
The first is to make an incision into the mass in order to clear np the 
diagnosis; the second is to secure the wssels h.1' the ligature applied 
near the external ring, and thns prevent the clanger of forcing septic or 
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metastatir matter in the lymph channels or ,·essels lea<ling to,rnrd the 
center. The cord should be exposed at the ring, the ms defereus iso
lated, and a large, double catgut ligature thro1n1 around RO as to include 
the entirn cord except the vas deferens. This is twisted around the cord 
while the exploratory incision is being made, and, i[ the diagnosis is 
confirmed, the catgut is tied and the cord dhiued betwePn the two liga
tures. The diseased organ is then dis ected out, the hremorrhage ar
rested, drainage secured, and the wound closecl with catgut sutures. 
A single dressing will usually suffice. \\'hen the ms deferens is divided 
the accompanying arte1·y should be separately tied. ' 

j).falposilion. - One or both of these 01-gans may be absent from the 
normal position in the scrotal sac. The descent from the abdominal 
cavity may be prevented by narrowing or closure of the inguinal rings, 
or the inner ring may be passed, the testicle being arrested at the outer 
opening, and thus imprisoned in the canal; or, passing both rings, it 
may lodge beneath the skin near the pubic crest, or in the perinreum or 
groin . Occasionally the testicle remains entirely within the abdominal 
mrity. Another rare form of malposition is when the organ is tnrned 
obliquely or crosswise in the scrotum. 

Misplaced testicle does not usually gh-e riRe to great inconvenience 
until the approach of puberty, when its normal de,·elopment is inter
fered with by compression. If it is lodged in the inguinal rnnal, where 
it is acted upon by mnscular contraction, it may cause pain at an earlier 
period. The descent of a hernia upon a testicle thus imprisoned gives 
rise to considemble annoyance. An imprisoned testicle is occasionally 
the seat of a neoplasm. The symptoms arn those of pain, neuralgic in 
character, and the diagnosis must depend upon the ahsence of the organ 
from its normal place and its recognition in the position of the abnormal 
swelling. 

Misplaced testicle rPquires no special treatment until it becomes a 
source of inconvenience or annoyance, or is the Sf'at of some new forma· 
tion. Extirpation may become necessary. It is better, when both orgaGs 
are abnormally situated, to endearnr to bring one or both into even a 
limitecl scrotal sac, when, as freqnently occnrs, it may be rPlieYed from 
compression by transferring it either just beneath the skin or between 
the abdominal muscles and the abdominal layer of perironreum . 

Supernumerary testicle does not occnr. Jn se,·eral instances a cyst or 
other neoplasm has been mistaken for an extra organ. 

Tranmaric dislocation of the testicle mnv also occur. Dr. Ramon 
Gu iteros-> reported a dislocation of this organ into the loose tis,ues 
between the int<'gllment of the penis and the body of this organ. A 
successful reduction was made by a long incision whieh exposed the tes
tide, and was continued until the contracted tnnica. \'aginalis testis was 
openeu. 

*·· Mc1lk:li i{('('ord," Jnnunry 4, 18DG. 



CIIAPTER XXIX. 

THE GENITO-VRLNARY ORGANS IX .FE:UAT,.ES. 

Lesions qf lite Vulva and Perin(f'um- Wounds.-Incised or lacer
ated wounds of the vulrn are frequ6ntly accompanied by profuse hremor
rhage, especially when the venous plexuses which compose the bulbs of 
the 1>e8tibule, ou either side of the vaginal orifice, or the large co11nect. 
ing veins which extend upward to the clitoris, are dil"ided. Incision or 

orcnrs in rare instanres in pregnant women 
ruptnre of the ,·eins wilhout direct violence. 

rupture at or near the 
median line, the poste
rior co111miss11re of the 
nilrn, is not followed by 
hrnmorrhage, as a rule, 
since the vascular net
work does not extend 
so low. 

Bleeding may be ar
restecl by direct com
pression with a pledget 
of gauze or ]int, or, in 
cnse of extensive injury, 
by the ligature. 

Contusions of this 
part of the genital ap
paratus may he followed 
by luematoma or ab
_.;ess. Il<ematoma also 

from oYerdistention and 

In this variety o( swelling operath·e interference is not advisable, un
less the tnmor is so large that it seriou,ly interferes with the comfort of 
the patient, or unless sloughing is imminent or suppuration snpe1Tenes. 
"'hen a/Jsce.is occt1rs, it shonlcl be inrisecl and drainage sPcurecl hr stnfl'
ing loosely with iodoform ganze. Abscess l1ere is most frequently situ
ated in the r~gion of Bartholin's gland, between the Yap;inal orifiee ancl 
the ererlor clitoridis mu•cle. Boils are not infrequent in this same loea
tion, anrl reqnil·e to he opened, kept clean by constant care, aml when 
sluggish in healing ~honl<l be tonched thoroughly with lunar caustic. 

As a result of injnr~·, and occasionally as a conp;enital affection, adhe
sions of the labia exist. This condition should not be mistaken for the 

8~8 
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livmen, which membrane is situated forth < r ilo"·nl"d . The treatment re
quired is a careful separation of the adhering otll"faces in the median line 
and the insertion of a plug of ganze or a glass cylinder, which is allowed 
to remain until the raw surfaces become covered with epithelia. 

Rupt11re of t11e Posterior Commissure qf tlte l "ull'a and Perina!um. 
-Rnptnre of the perinroum may be partial or complete. In partial 
rupture _tJ1e laceration may in\"olve the tissues down to or pa1-tly throng-I! 
the spluncter-mu muscle. Complete laceration extends tbrnugh to the 

anus nnd im·oh·es more or less of the recto-,·nginal septum and wall of 
the rectum. In very rare instances the laceration is central, in which 
case a sinus is de,·eloped, extending from the inferior Yaginal wall or 
floor to some point on the perimcnm, the fourcliette and spltincter ani 
remaining intact. 

Rupture of the perin;eum may occur at any stage of the child-bearing 
period. The freqnen<"y of this accident is in geneml proportionate to the 
size of the ch ild, the rapidity of delivery, and the age of the mother at 
lbe period of first confinement. 

A breech presentation, in which the head and arms arn erowded to
gPther t!Jrouµ-h the Ya~ina and vulrn, is apt to produce se\·ere laceration, 
especia lly when, in order to prevent too prolonged pressme on tbe cord, 
rapid delivery is necessary. Rapid expulsion of the <"hild by the first 
few and violent uterine contractiom, or by the use of forceps before 
natural dilatation has been effected, will aclcl great])· to the danger of 
r11ptme of the perinreun1. Parturition occuninp; fo1· tht> first time after 
the thirtieth year of life is also more apt to be at1eu<lecl with lnceration 
of the perin;~·um than at an earlier period, when the tissues are more 
yielding. 
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There may result from perinea! lacerations: li(('11wrrlwge, and loss 
of function in tlie spltincler-ani muscle, rectocr'le, cystor·d1', proctitis, 
cystitis, prolapsus, and otller di.iplacements of the uterus and its ap
pendages (l"ig. 7iJ8). 

Treatment.-The indications are to re ·tore as near as possible the 
normal relations of the separated tissues. In incomplete rupture, or 
even when the laceration extends barely into the ana l margin, the best 
time to opemte is imm e<liately after the delivery of the plaeenta. The 

.contra-indicat ions to operative 
interference here are exhaus
tion by reason of hmrnorrlrnge, 
or a prolonged and difficult 
labor. 

In complete rupture of the 
recto-vaginal septum the opera
tion is of neeessity so prolonged 
that it is advisable to wait until 
inrolution haH taken place. and 
the palient 1s dgor is restored. 

Operation for Old Incom
plete Rupture of tlle Peri
n(('um.-In all opemtions about 
th e vulva, }Jerimcum , vagina, 
cervix, and uteru s, most careful 
aseptic precautions should be 
taken . Ju addition to this, the 
alimentary canal should be so 

F10. i9S.~~i1~t~~~\~c~Jd~,;~(.~~f't~o;1.~;:·~~~as~)cstruction thoroughi'y emptied that, if 
necessary, the bowels may be 

kept quiet for several days after the operation. The follo"ing method 
may be carried out, with such slight variations as may be indicated in 
any special case: Calomel triturates, one fourth of a grain, should be 
administered at seven, eight, ancl nine o'ciock at night for fonr days 
bPfore the operation. A strong, nutritions diet of simple foocl-beef, 
mutton, wheatena, milk, etc.-shoulcl be gh-en up to the clay preceding 
that of the operation. T\Yenty-fo11r hours beforP the opemtion the 
rnginoi shonld be thoroughly mopped and cleansed with a solution of 
mercuric chloride (1 to 5.000), and, after drying ont the excess of the 
s1lution, snugly packed with sterilized gauze slight ly moistened with 
1-to-5,00U bicbloride solution. This should be remo,·ed wlwn the patient 
is u oder the an res the tic, ancl after the parts have been shaved and the 
externa l genitals scrubbed with soap, water, and hrnsh, the cleansing of 
the vagina is repeated. A purgative should not be given the night be
fore, nor an enema 011 the clay of an operation on the vuirn, rngina, or 
anus. 

The instruments and material required are a pair of sharp-pointed 
srissors cun·ed on the flat, a tenaculum or irood tissue forceps, a strong 
needle-holder, some strong rouucl needles, without cutt ing edges, with a 
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half-curve near the point, rnrying from ahont one and a half to two inches 
in length, each armed with a loop of tine strong Chinese twi s ted silk, for 
carrying the wire through, some silver-wire sutures, one foot long each 
(No. '27 for deep, No. 3~ for superficial sutures), a piece of small-sized 
rubber tubing. By holding the encl of the sih-er wil'e o,·er a spirit lamp, 
it melts and is easily shaped into a shot, which prevents it from being · 
accidentally jerked through when introduced. 

Place the patient upon the table on the back, the sacrnm near the 
edge, the legs Uexed on the thighs, and the separated thighs flexed on 
tile abdomen, and held by two assistants, who also sepamte the labia. 

A close inspection of the turn surfaces should now be made, so that 
the full extent of the laceration may be realized. This will not be diffi
cult to determine, since the peculiar, glistening, smooth sul'face of the 
cieatrix is readily made out. By carefully approximating these surfaces 
before using the scissors, the extent of denudation may lie appreciated. 
The clover-leaf shape of the denuded area is well sho" n in Fig. 799, 
extending upward along the labium of either side and well up into the 
depression or angle, where the floor of the rngina and labium come to
gether. Upon the tloor of the "agina the denudation sboulll extend 
backward to the crest of the 
rectocele or eleYation formed 
by the bulging f01ward of the 
floor. The tissue to be removed 
in freshening the tom surfaces 
should be picked up by the te
nacu lu rn or forceps, and shaved 
off with the scissors. It is ad
visable to com menC'e at the low. 
est ponion o[ the scar by taking 
up a strip from the patient's left 
directly across the perinmum to 
the right. In this way the parts 
vet to be Ji fted are not obscured 
b.v the hleeding. 

Denudation of the rnginal 
floor can be rnost rapidly accom
plished by inserting one or two 
fingers into the rectum nm] mak
ing tense and ele\·ating the snr- Fw. 1~;~0~~~~;~\11 ~il~~~r~°: ~}~~~i,~i~;;~:;~. ~:~tl~1~~~~~ln°~1~:~~ 
face to be freshened over the (.\.ftcr Emme!.} 

ends of the finge1·s. 
The sutures are now intl'(Jclurecl. commencing with No. 1, near tbe

spltiricter arii. They should be inserted about one fourth of au inch 
apart and the need le shonld enter the same di.5tanre from the edge of 
the wound. It is well to inclnde a liberal quantit~· of ri;·sue. As the 
needle is !'arried through from the (patient's) left to riµ;ht side, it should 
be C'arefully guided, so that it does not emeri:re at any point on the de
nuded surface \nor by any mishap penetrate into the rectum), and finally 



852 A TEXT-BOOK OX SURGERY. 

be brought ont through the integument of the right side at a point ex
actly opposite its entrance. As each suture is passed, the finger in the 
J'ectum will enable the operatol' to guide the needle safely through the 
recto-rngiual septum. After two or three sutures are passed, on account 
of the distance across the deuudecl area, it may be necessary to bring the 
needle out iu the middle line. It should be reintroduced at the same 
point, so that the suture will not be exposed. 

The suture next to the last (D, Fig. 799), after passing through the 
labit1m, is not made to pass into the recto-vaginal septum until the 
needle approaches the middle line of the septum, where it is passed 
through this for about the extent of one inch. 

The uppermost suture of all, G, enters at the upper limit of the 
freshened surfaces, passes throngh the labium, comes out in the cavity 
of the vagina, and then, just above the limit of the denudation on the 
recto-vaginal septum, it is made to tra,·erse this for about one half 
of one inch (au auxiliary or supporting suture). As each wire is drawn 
through, the ends should be loosely twistecl to prevent being pulled out 
by accident. n 'hen all are inserted, the wound should be thoroughly 
cleansed and disinfected with sublimate solution and dried and the wires 
twisted, commencing with the lowest, No. 1. Tile twisted ends are left 
abont two inches long, are gathered together in a bnndle (Fig. 800\, and 
inclnded iu a piece of soft-rnbber tubing held in place by a bit of 
thread. 

Tlie patient's thighs should be bandaged together. She may 1·est on 
the back or side as preferrecl, and the catheter should be employed 

every five or seven hours, in 
cases where the urine can not 
be naturally voided. It should 
be the operator's aim to permit 
no mo,·ement of the bowels for 
two or three clays, ann when 
this occurs an e;ema of warm 
water shou ld be employen to se
cure a soft or liquid discharge. 
The passage of solid matter will 
se1iou~ly Pndnnger the success 
of the operation. 

Fm. 800.-Sutures twi~t<'d. nnJ the ~nds covered with tL 
pi1:ccofrubbcrlullc. 

The sutures shonlcl be re
mm·ed in eiµ-ht or ten days. 
The most suitable position is 

with the patient on tlw baek, the thighs helcl together and flexed well 
upon the abdomen. The lowest wire is fast disengaged and gPntly 
pullecl upon until the right side (patient's left) of the bnried loop is 
seen, when the scissors' point is passed beneath and marle to divide it. 
CarP shonld be taken not to separate the barely 11ni1ec1 surfaces, and 

:~~'~"~~b~~~ ~i~~ei<~~l ,:'~i:~l~a;~\~.~st~~ttw~~tl~~u~~~~~ o~f r:~~e dt~·::~~ ~·~~;;~~ 
not be allowed until about the fourteenth clay. 
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I mmediate P frin{('orr lwpliy. - After the plare11ta has been expell ed, 
the utern s shonlrl be firmly compressed in order to eanse rapid and 
thorough contraction, and also to forcP out auy remaining clots of blood. 
:n~e rngina should _t11e~ be disinfected as abore cli1·erted, and a plug of 
wuoform-grwze stnps rnserted to prerent the deseent of any fluids from 
the uterus while the sutures are being passed. These are inserted in 
the same way as just described for seconcl a r~· periniPOtThaphy, ancl the 
freshly lacerated surfaces untouched by the sl'i,sors aie at once ap
proximated. The vaginal tam]lO:J is now 
removed . The after-treatment does 11ot 
diifer from that auove given. 

Secondary Opera/ion f or Complete 
Laceration ef the P erinanwi.-Tbe most 
rigid preparatory treatment should be car
rieJ out, the object being to empty the 
entire alimentary canal of all solid matter, 
and to prevellt, as far as possible, the ac
cumulation of gas. To this encl a liquid 
diet should be orcle1·ed for one week before 
the operation, a copious enema of warm 
water and inspissated ox gall shou ld be 
given daily, and on alternate clays a free 
laxative, di scontinuing the latter twenty
four hours before tlie operation. 

The chief objec ts of this operation, 
given in order of importance, are: (1) res. 
tomtioo of the functi ons of the spliincter
ani muscle, and (2) restoration of tbe peri
nea! body. The denudation should extend along the triang11lnr cica
tricial surface of each half of the divided periiucum ancl entire ly along 
the edges of the rent in the rec to-rnginal septu m. For the first suture, 
the neeJle is introduced just at the margin of the anus and one quarter 
of an inch from the denuded surface. It is now directed th 1ough the 
recto-rnginal septum to the a11glc of the rent, then hack alonir the oppo
site sicle, and made to emerge at a point corrPsponding to its insertion 
(Fig. 801 ). Great ca re should be taken to prevent the needle entering 
the rect11m. A second su ture is passed parall el with this. The remain
ing sutures are inserted as in tlrn operati on for incomplete r11 pture. The 
uowels should not be allowed to move for fo ur 0 1' five clays after the 
operation, and then an enema should be administl'l'ed by tlie pliysicion. 
Should gas accnmnlate in the rectum, it ma,- bc• remo,·ed hy the carefu l 
insertion of a sma 11 soft catheter. 

\\' hen the rent in the recto-vaginal septnm is hific1 (a rare occurrence) 
the edges shonlcl be correspondingly freshened, and the sutn1·es inserted 
as shown in Fig. 802. The sutures shou ld he removed on the eighth or 
tenth da,· (Emmet). 

\\' hpn till' laepr:ition is central (not commnnirating with the rectum) 
it is aildsable to incise the strip of tissue between the sinus and the 



A TEXT-BOOK ON SURGERY. 

fourchette, pare the edges of the laceration, and insert sutures as iu the 
operati on fo r incomplete rupture. 

D iseases of tile Vulva.-The vu lva and adjacent cutaneous surfaces 
may be the seat of syphilitic, chancroidal, tubercular, and epithelial 
ulcers, of ulcers resulting from abrasions or fissures which ha,·e been in 
contact with gonorrhmal virus, a leucorrhceal discharge, or the urine; 
aud of warty excrescences (coudylomata) and sarcoma. 

The primary lesion of syphilis and the cltrtncroidal ulcer iu this 
location do not diff2r materially from those already ghen. Tubercu

lar ulcers follow a chronic 
course; they are il'regulat· 
in outline, and are cbarac
terizecl by a deeper intiltra
tion of the subcutaneous 
ti ssues than in the acute 
forms of ulcers. JiJpitl1eli
oma of the vulva possesses 
the same characteristics as 
gi ,-eu for this condition on 
other mnro-cutaneous sur
faces. Condylomata hare 
alread v been considered. 
Epith~lioma and sarcoma 
of the Yuh-a are occasion

Frn. 8!l2.-Thc dirC'Cti(m of the i<lltnrcs in n ckft IO<'eratinn aJly met With and demand 
through the rccto-vugiunl i;cpwn1, (After Euunet.) early and wide removal 

with the knife. In a case 
of sarcoma , een with Dr. X. 0 . '\'erder, of Pittsburg, the righi half o( ' 
the vulrn anJ a portion of the urethra were dissected away with the 
neoplasm. The luemorrhage was insignificant. 

Treatment.-A. typical syphilitic ulcer requires no local trea tment. 
\\' lwn an ulcer of thig region takPs on a phag-edenic character it 
shoulcl be at once thoroughly cauterized . I prefer the red-hot wire or 
Paqnelin's !'autery. If these ag~nts can not be employed, pure nitric 
acid will suffice. The injection into the tissues beneath and around the 
ulcer, of from g-tt. v-x of a fot1r-per-cent solution of coca ine hydrochlo
rate, renders the free trne of the <'autery painless. After destroying 
the nicer, an ointment of cocaine hyd rochlorate, gr. ij; iodoform, gr. j; 
morph. sulph., gr. ss. ; oJei theobrom ., q . s., ma y be applied as an emol
li ent local anresthetic. 

Lupold or tubrrcular ulcers should be dissec tecl 011t, or deeply in
jectecl wit h pure liqn id carbolic acid, until sloughing is prodnrecl. Mild 
forms of this nicer may he cured by scraping- with a sharp spoon or ring-
scoop, and repeatinl( thi s procedure at imenah of two weeks, until cica
trization ensues. Epithelio11w and sarcoma should be freely excised. 
Arsenious acid may be successfull .Y applied to epithelial cancer whith 
has not extended too deepl _y within the vagina. Papillomota ma y he 
radicall y destroyed by clipping them o!f with curved schsors and burn-
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ini; the stnmp with nitric acid. In all forms of ulcer of the vulrn com
plicatPd with vaginal discharge, repeated it-riga tion of this canal with 
warn1 snblimatP solntion (1 to 5,000) should be practiced. 

1·ul1•iti.1· from direct injnry shoulcl be treated by complete res t, aided 
by the sitz-bath of warm water and by emollient applications. 

Gonortliil'ct in the female is not infrequently confined to the vulva 
and meatus urinarius, but may extPncl to the vagina, nterns, and tubes, 
and to the bl:iddet. 'l'be symptoms of inflammation s11petvene, as a rule, 
mpidly after the contact. there being first noticed a sense of bu ming over 
the meat11s and along the urethra, especially severe eluting and immedi
ately after micturition. There soon follows a purulent and occasionally 
a bloody dbcharge from the urethra and vagina. The diagnosis of rron
orrhma in the female is not so easily made as in the male, since a rnginal 
dischatge not specific in character may conceal the true nature of the 
disease. The cliscl.Jarge directly from the meatns is the most direct 
symptom of gonorrhcra. In the treatment, complete rest is indicated. 
The "m·m sitz-bath is of great importance. Irrigation of the vagina 
(allll urerhra when involve.I) with warm l -to-3,000 permanganate-of-pot
ash solution should be performed two or three times a day. If com
menced early in the disease, the invasion of the nterns may be pre
rPuted ; this is of vast importance, since serious lesions ( pyosalpinx, 
sterility, etr.) may result from infec tion of the uterus und Fallopian 
tubes. Sterilization of the urine is indkatPd. 

i -uzco-vaginal abscess may be caused by gononhma l infection. In
ci sion and drainage is inc1icatec1, and when by this method a cure is 
delayed, curettage 01· a clean dissection of tl.Je glanclnlar tissues involved 
should be done. 

Pru,-itu s vulva: is a distressing and oftPn an obstinate disease. The 
sense of itching, lrnrning , or forrniration may be felt at the vnh·a, in 
the rngina, or over ihe entire pnc1enda1 region. It is pnroxysmal in 
character; the at1acks may occur at all times, hut more frequently are 
serPrest immed iately after tl.Je patient goes to bed. This cond ition is 
met with in fe males of all ages, hut is more apt to occu r ahont the cessa
tion of the menses. In addition to superlicinl lesions of the genital 
organs, displacement of th e nterns, chronic inflammation of the vagina, 
or any cli so rdPr of the deeper organs, may cause prnritus of the vulrn. 
Th e inc.lieation ~ in treatment are to correct nny ex istin~ pathological con
dition. Gmilly Hewitt aclvises a mi xture of one part of ch loroform to 
six of almond oil. 

lffrnia of the hl.bium ma y be recognized from the hbtor·y of the case, 
the tumor haYina; first been noticed above at tire ca nal of Nuck, descend
ing- more or less gr-adually into the labium . 

('!fsLic tumors lr ere originate in the substance of the labium. 
IIernia of the oMr.1J is occasionally met with. The diagnosis may be 

made as follows: In hernia of the bowel or omentnm an impulse will be 
transmitted on ronghin~; it may be recln<'ible; it is fir~t observed in 
the canal of Nuek, extendinp; subseq uently into the labium. A pro
lapsed ornry is painful on pressure, giving a peculiar sensation not met 
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with in compression of a cyst or loop of intestine. The rhararter of a 
cyst may be positively determined l>y exploration with a very fine and 
thoroughly aseptic hypodermic needle and syrin!(e. An Pxacerbation 
of pain in a tumor in this locality, about the menstrual period, would 
suggest the presence of a misplaced ovary. 

The treatment of hernia in the female is giren elsewhere. A pro
lapsed ovary should he extirpated, and a ryst of the labiun1 or canal of 
Nuck should be removed. 

Sympltyseotoiny.-This operation, which consists in the division of 
the cartilage between the two pubic bones in the med ian line at the 
symphysis, is indicated in a certain proportion of cases which, by ab
normal narrowing of the peldc outlet, would otherwise be subjected to 
the more formidable operation of abdominal hyste!·ertorny 01· to rephalo
tripsy. It was first clone in the United States by Dr. J. 0 . Williams, of 
Houston, Texas. It bas been done a number of times since, and has 
been brought prominently before the profession by Prof. Edward .\. 
Ayers, of New York, who bas reported a number of cases.* 

The operation may be performed subcutaneously as aclrisecl by Dr. 
Ayers. or by the open incision after the older method of Morisani or 
Pinard. Ayers's method is as follows: After shaving the parts, under 
thorough asepsis, secure full dilatation of the cervix if possible without 
risk to the child. The patient is brought to the edge of the table and 
placed in the lithotomy position. A small male urethral sound is intro
duced into the bladder, and with it the nrethra and lower portion of the 
bladder are hel<l firmly to the patient's left side. The 1ahia minora 
and clitoris are then drawn well np and also to the patieut's left. The 
operator introduces the left index fin!(el' into the vagina, and carries this 
along the posterior curve of the sympbysis to the top of the joint in the 
median line. A small incision is now made about one lialf inch below 
the clitoris. A curved, probe-pointed bistoury is passed into this wouncl 
close against the joint to the top of the symphysis, nntil the probe point 
is felt a!(ainst the encl of the left index finger, which is behind the bone. 
The cutting edge of the blade is turned downwarcl, the back of the 
knife being toward the vessels of the clitoris. The bistoury is now 
workecl carefully down through the cartila!(e of the symphysis. The 
success of the division is determined by the separation which ensues, 
the left lin!(er being able to appreciate the spare between the bones as 
they are separaterl. In dividing the snbpuhic ligament it is acl,,isable 
to change the direction of the bistoury and cut up instead of down. 
ln Dr. Aye1·s's cases the separation variecl from two to two and a half 
inches, enabling the easy delivery of the child by the application of for· 
ceps. If for any reason the operator may not feel justifiecl in attempt
ing the subcutaneons operation, separation ran readily and with perfett 
propriety he secured through an open wound made above the /(enital 
apparatus, exposing the symphysis pubis, by a modification of the inci
sion given for suprapubic cystotomy. Under careful antiseptic precau-

"'"New York Polyclinic Journal," ltlny lJ, 1€06. 
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tinns tlJPre ra n be no clanger in such a procedure, and thP section is 
made entirely un<ler the inspection of the operator. Such a wou nd 
should be thoroughly dried and dosed at once. If any infection has 
occuned it is safer to park with ioclofot·m gauze a nd treat by the open 
method. In the after-treatment of these cases it is important to see 
tbat the l>ladcler does not become pinched between the pubic bones as 
they are brought together a fter delivery has been accompli Rhed. A sim
ple means of coa ptation of the bones is the use of brnad st rips of adhe
sive plaster, brought from just behind each trorhanter a nd acroRs in 
front. In addition to these two suggestions of Prof. Dawbarn, Dr. Ayers 
advises that the patient be placed upon an ordinary cot bed in which the 
trochanters are so pressed npon as the patient l ies upon the back that 
union is .aided. Dr. Ayers has devised a cot (Pig. 803) \\"hi ch has girnn 
sa ti sfaction in his practice. 

'l'lie l"ar;inci-Yar;initis.-Inflammation of the vagina should he 
treated by rPst, irrigation, as in gonorrhCl'a, and the sitz-hath. The pa-

F10. b03.-Prof. Edwnr<l A. A~·cr;;;':s Symphy .. cotomy Cot. 

tient should li e on the back, the sacrum resting upon a bed pan, and the 
solution applied by mea ns of a fountain irrigator from a height su ffi cient 
to give the strea m consideral>le force. P ressing the labia together \\"ill 
retain the solution until the ca nal is thoroughly distended. As soon as 
the more acnte symptoms have subsided-and in all for111s of chronic 
vaginitis- thc tho1·011gh application of nitrate of sill'er, 3 .i - ij to water 
3j is inclicaterl. This may be repeated in from fil'e lo eight days, as 
needed. Before introducing the •trongPr solution, i t is ach isable to 
co1·e1· the extern a l gen itals with rnseline to prevent the buming which 
would othenrise orenr on the exposed surfaces. 

l"a{finismus, or H spnsm of the vagina ,'' is chiefly clue to an abnor
Jnall y sen~ith·e rondit ion of the va;dnal orifice. Yngfoiri s is not usually 
pres~nt. Upon introducing the finger, the liymen will often be found 

,)!l 
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tense and resisting. An effort to carry the finger into the vagina will be 
extremely painful, and will canse spasm of the sphincter-rngin;c muscle. 

Trealment.-Place the anresthetized patient on the back, with the 
sacrnm resting on the edge of the table, the thighs separated and held hy 
assistants, and make the antiseptic toilet. With the hymen exposed h)' 
holding the labia apart, seize this membrane with mouse-tooth forceps 
and dissect it out close to its ,·aginal attachments. Introduce two finge1·s, 
dilate the rngina, and with the knife make tll'O parallel indsions on the 

lateral aspects of the vaginal 
wall thron!(hou t its length. 
These incisions should ex
tend about through the vagi
nal wall. Then introduce the 
Sims's glass vaginal plug (Fig. 
804), adjusting the iustmment 

Fl(;. 1-01.- Sims's g\ru;::i \·ngin:'.11 plug. SO that the Urethra will fit 
into the concavity on its up

per snrface. It shonld be removed in six or eight hours, the rngin:i 
irrigated and the cylinder reintrodncecl .\fter the fit'st twenty-four 
hours it may be worn three or four hours daily. This shonlcl be kept 
up for two or three weeks, or until all trace of the vaginismus has dis
appeared. 

If the glass plug can not be obtained, a moderate packing of strips of 
iodoformized gauze will suffice. In mild cases simple digital divulsion 
of the sphincter-vaginm muscle may effect a cure. It is occasionally as<o
ciated with endometritis, ovaritis, and salpingitis, and can not be reliel'ed 
until the deepet· lesions are rnred . 

Stricture of tile Vapina.-Occlusion of the Yagina may be partial or 
comvlete, and may be congenital or acquired. The diagnosis is readily 
made by digital examination or by inspection. Imperforate ot· partially 
obliterated hymen need not be mistaken for true stricture, when it is 
borne in mincl that this membrane is situated just at the entrance to the 
vagina, while stricture proper occurs beyond this point in a large major
ity of cases. The exact situation of the obRtrurtion may be readily ap
preciated by making a digital exploration of the rectum, thus locating 
the cervix uteri, while the other index finger is introduced per vaginam 
as far as the st1·icture. In complete obstruction (alresia), the absence of 
the menstrual discharge should be considered in anidug at a diagnosis. 

Treatment.-In partial occlusion, due to bands or a membrane, these 
should be divided or rnptnred, a thorough dilatation accomplished, and 
the glass cylinder of Dr. J. Ma1'ion Sims introcluced, as in the treatment 
of vaginismus. \Vhen there is a narl'Qwness of this canal, without well
marked contmrting bands, it will suffice to dilate with bongies, gradu
ally increasing in size until a cure is effected. The operation may he 
repeatecl t\\'O or three times a week, or less frequently should any sel'ere 
inflammation su pen•ene. 

\\'hen the opening is so small that the finger can not he introduced, ~ 
probe-pointecl bistoury may be carried through aud the obstruction 
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divided in seYeml directions, after which forcible dilatation should be 
practiced. 

\\'hen complete occlusion exists, the canal should be opened up by 
cutting through the adherent walls in the ascertained direction of the 
cer~i:r uteri. By clilating the canal as wide as possible to the point of 
obstruction, then locating the cervix with the index finger of the left 
hand in the rectum, while the sound is kept constantly in the urethra a nil 
bladder as an additional guide, the cli8section may be ~afely accom
plished. 'l'he Sims glass cylinder should be employed in tL e after-treat
ment. 

Jlectocde and C/jstocele.-As a result of overstretching during labor, 
and especially when the perineal body has been ruptured, the posterior 
wall o[ the Yagiua, with or without the contiguous wall of the rectum and 
the anterior wall of the vagina, with the blad1ler, may protrude into 
the vagina. The fomwr condition is known as reclocele, the latter as 
cystocele. 

The uterus and its appendages are also more or less dragged dmrn
warcl, the cen-ix approaching the ostium vaginm and in extreme cases 
protrnding between the labia-prolapsus uteri. 

lt is important to correct each or all of these conditions at the earli
est possible moment. The operation for the cure of reclocele consists in 
removing the mucous membrane from the poste1·ior wall of the rngina 
orer an m·ea sufficiently large, and then intro<luting sutures of silver 
wire, or, next in order of preference, silkworm gut, to hold the freshened 
surfaces together until union bas occurred. Since rectocele Pxists so 
frequently with laceration of the perinronm, the two conditions should 
be corrected by a single opera
tion. The method of procedure 
for partial rectocele has been 
gfren with perilueorrbaphy. 

The extent of denudation may 
be determined by approximating 
the sides of the floor of the ,-agina 
with tenacula. The mucous mem
brane should now be trimmed off 
with sharp-pointed scissors cuned 
on the Hat. The freshened area 
may be O\'al in shape, as in Fig. 

~:~~;I~~ ~;:~a~ia;;~ ~~:,'.;:,tg ~~Y,:i~~ ,.,. so\;-;,\:',~:u~:~,~~'.~~;:,' "t-\','i, 'r"1:~"~;.'r'oce1e, 
the object to be attained, namely, 
a uniform nanowino· of the tube so as to render descent of the uterus 
or rectal wall imp~ssible. It is adl'isable to begin the denudation at 
the vulva ancl wol'l< upward, for in this way the blood does not obscure 
the field of operation. The mucous membrane may be rapidly pared off 
by lilting the posterior wall of the vagina forward_ by means of one or two 
fingers introduced into the rectum. Sutures of s1h·er wire are next mtro
duced, as shown in Fig. 805. "'hile this is being clone, the finger 
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should be kept in the rectum, so that the needle may not enter this rm·ity. 
On arcoont of the pain ca.used in remon:tl, ~ihe1 ''ire or silkworm gut 
are objected to by some operators and chrom icized catgut sut111·es Jim·e 
been in late years substituted . Properly prepared, these sutures will 
hold the raw surfaces in apposition for eight or ten days and sectue good 
union. Ureater quiet should be demanded, however, than is neres"1ry 
when wire is employed. " 'hen the perinmnm is torn and perinrror
rhaphy is necessitated, silrnr sutures should be employer] for this part o( 
the operation. 

For cystocele a similar operation is performed on the upper or ante
rior wall of the vagina. In order to prevent the possibility of wonnding 
the urethra or bladder, or allowing the needle to en ter while the sutures 
are being inserted, a large sound should be kept in the bladder during 
the operation. \\' hen rectocele exists with cystorele, associated with 
partial prolapse of the uterus, the operation on the posterior wall, by re
storing and holding the uterus in its proper p lace, may also relie1·e the 
cystocele. Unless this latter condition exists in a severe form, it is ad
visable to await the result of the operation for rectocele before operating 
on the anterior wall. 

Vesico- Vaginal Ji'istula.-A fistulous opening from the bladder into 
the vagina may be surgical or accidental. 

In order to secure drainage of the bladder for the relief of chronic 
cystitis, or for other purposes, kolpo-cystotomy is at times performed. 
Suprapubic cystotomy bas, howernr, in late years practically superseded 
this older operation. Section of the bladder wall should be in the median 
line, and should as nearly as possible bisect the triangle fomied by the 
orifices of the ureters and urethra. A sound introducecl into the bladder 
shou ld be employed to make prominent the floor of this organ, while 
with the Sims specu lum, the patient being in the Sims position, the sec
tion may be readily accomplished by a long-curved bistonry. 

The form of vesico-vaginal fistula most difficult to deal with, and 
therefore of greatest surgical interest, is that which follows sloughing of 
the vesiro-,·aginal septum during diflicnlt parturition. Fortunately, tbe 
increased skill of the accoucheur al!d the wider dissemination of practical 
knowledge in midwifery baYe greatly diminished the number of cases. 

In closing a fistula here, the 
following general points are im
portant: The vagina and hlad1ler 
should be got into the lJPst pos
sible condition by rest and iniga· 
tion of these organs for some clays 
before the operation. \\'hen well
marked bands of ciratrieia l tiss11e 

Fi e; . B06.-~imi1'1:111pe<"ulum. exist in the neig-l1borhood of the 
ma rgius of the fistula, these sho11 lrl 

be divided, and a bnlb or glass tnbe of large size introduced to keep the 
vagina distended. This cylincler shnulcl he worn for the few da) s pre
ceding the operation. \\'ith the patient in the Sims po,,itiou and a large 
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Sims speculum (Fig. 806) introduced, the operat ion is commenced by 
pa1-ing th e edges of the tis tulous opening . This is clone by curved scis
sm·s Ol' thP bis toury , the form er being prefem ble. If any por tion of the 
sinus is left nnfre" hened, the wound will fa il of union. All cicatricial 
tissue should be dissected a way, for onl y fairl y healthy tissue will uni te. 
The sec tion extends throug h the mucous membrane of the vagina and 
directly throug h the 
vesico - vaginal septum, 
be,·eling thi s down to 
but not tltro 11gh the 
mucous membrane of 
the bladder. The su-
tures should next be Fw. 807.-Sims's needle forceps. 

intl'oclucecl, the neeclle 
entering one fourth of an inch from the edge of the wound , and coming 
out so as not to include the mucous membrane of the bladd er. Dr. J . 
Marion Sims, who origina ted this opera tion, insisted that the sntnres 
should be close together- from one eighth to three sixteenths of an 

F10. !-l~"l.-~fons'.i fork for approximating the 1:1il\'cr 1;utut1.:s ut the lcn!I of the wound. 

inch apa1't. The sutures are of the best silver wire, No. 28 or 29, and 
are carried into place by a silk loop with which the needl e is thrnarlecl. 
\\'hen th e wire is being i ntroduced, in ord er to prevent the suture tear
ing through, it is advisable to use the fork (Fig . 808), to take the strain 
off the soft parts. \\'hen all the wires are in
troclucecl, the margins of the wound are ap
proximated by gentl e tracti on on the two ends 
of the wire, th e fork is carried clown to the 
le1·el of th e wound, a ncl thi> wire twisted upon 
thi•, as shown in Fig. 809. The ends a re 
clippe<l about three quarters of a n inch from 
the wound. A Sims sig moid catheter or a soft 
Nela ton ca tl1eter should be secured in the ure· 
thra anrl bladder. The su tnres are removed 
about the eig hth day, tb e pa tien t being in the 
same position as for the opera ti on., 

.\ftpr th e opera ti on the pa tien t should be 
kept quiet in bed , resting by preference upon 
the side. The urine shoul<l be d rawn at reg n
lnr interrnl s, wh en th e sta tionary catheter is 
not empl oyed . 

Tn the closure of recto-rngina l fi st ul w the 
san1 p opernt i\'e measnres are inclicatPd. 

C'Nvi:r [Tftri.- Lacerat ions of the cenix 
may tw classi fi ed as unilateral , bilateral, anterior, posterior, and stellate. 
Tb~y a re also complete or incomplete. The bilatt•ral ,-ariet) is most 
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frequent, the unilateral next, the remaining forms being comparatively 
rare. In a complete laceration, the tear extends through all the tissues 
of the cervical wall into the vaginal vault; the incomplete variety ex
tends into but not through the wall of the cen·ix. 

The principal indications for operative interference are, pain, constant 
in character, either local or reflex, hypertrophy or thickening of the tis
sues of the cervix, as a resnlt of granulations along the line of the lacera
tion, cystic degeneration of the cervix, sterility from occlusion of the in. 
internal os, inability to carry the fmtus to t~rm, etc. The clanger of 
epithelioma, resulting from prolonged irritation of a fissured surface, 
should never be lost sight of. The preparation of the patient has been 
given. 'Vhen the narcosis is complete, she is placed in the Sims posi
tion and a large Sims speculum introduced. A strong tenaculum should 
now be booked securely into the sound portion of the cervix and the 
uterus drawn toward the vulva. A second tenaculum is firmly inserted 
at the edge of the rent, the margin of which is now trimmed off with 
the Sims adjustable knife, or, if this is not at hand, Emmet's cen·ix 
scissors. In freshening the edges of the laceration, the section should 
extend thoroughly into the angle of the tear, ancl all cicatricial or granu
lating surfaces should be most carefully rernm·ed . \Yhen the tissue 
along the line of the tear is densely cicatricial, it must be deeply excised, 
since restoration of the cervical canal can not be accomplished when the 
cicatrix remains. 

"'hen a bi lateral laceration exists, the denuded area shonld extend 
well OLlt to the vaginal surface of the cerl"ix and inward to the level of 
the internal os, or remaining cervfoal canal. It is usnal to ]eave unfresh
enecl a space of about one fourth of an inch wide, as shown at a a, Fig. 
SOS, which space corresponds to the canal to be restored by the opera
tion. The opposite fissnre is prepared in the same manner, and the 
wire sutures are then inserted. The most suitable needle is short and 
strong, with a slight cutting edge on one side, this cutting edge lim
ited to the first one fourth of an inch from the point. This should be 
armed with the silk which serves to carry the wire, and passed through 
the vaginal portion of the cerl"ix, one fourth of an inch from the edge 
of the wonncl, anil brought out bHely within the undenuded area a a 
left to form the walls of the canal (1, 1, Fig. 810). The deep suture
tbat in the :rngle-should be first insertNl. "rhen all the sutures are 
passed, they should be twisted in the order of insertion. It is impor
tant to bring the freshened surfaces accurately together, taking care 
not to twist the wire too tight, for fear of strangulating the tissue in 
its grasp. 

After the sntures are all twisted, they should be cut at one fourth of an 
inch from the line of union and a sound introduced, to see that the canal 
is not by accident occlnded. 

The patient should be put to bed and kept perfec·tly quiet ancl the 
sutures be removed on the eighth or tenth clay. This is arromplisherl by 
placing her in the same position as for the operation, cleansing the parts 
thoroughly, lifting the deepest suture with the forceps until one side of 
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the dh·erging wire is seen, and then dividing this with the sharp-pointed 
wire scis"n·s. Ureat care and considerable skill are necessary to prevent 
the tearing apart of the freshly united surfaces. The patient should 
remain in bed for a week or ten days longer. \\Then cystic degeneration 
exists with a single or double lacem.tion it is advisable to substitute one 
o[ the following methods of amputation of 
the torn and diseased cervix . 

.Amputation of the Gervix.-This pro
cedure is also recommended in hypertro
phy of the cervix and general cystic de
generation. Cystic degeneration is caused 
i.Jy connectirn-tissue hyperplasia resulting 
from chronic infectious intlammation, the 
new tissue occluding the glandular outlets, 
and camdng a i·etention of their normal 
secretion, which may remain a clear fluid, 
but in the majority of cases undergoes 
pyogenic infection. Not only the glands 
of the superficial, but of the deeper part of 
the cervix, are invohed. As a result of 
the retained secretion and the hyperplasia 
the cervix is greatly increased in size. 
"'hen the hypertrophy or degeneration 
is extensive, and it becomes necessary to 
sacrifice prnctically all the tissues, the 
wedge -shaped operation should be per
formed as follows: A double volsella is 
fastened into the anterior and posterior 
lip of the cervix and the uterus dragged 
clown until the cerYix is near the orifice 
of the vulva. A short, broad speculum and retractors may be used 
when npedecl. " 'ith a knife or sharp-pointed scissors the cerdx is com
plete]~- incised on either side almost to the cervico-rnginal junction. 
Dep1·essing the anterior lip with the Yolsella, a trans,·erse incision is 
made across this lip from right to lPft, the knife being inserted from one 
quarter to one half an inch from the margin of the cerdco-,·a1rinal 
junction. The direction of the cut shoulcl be upward, passing a little 
more than halfway through the thickness of the cervix. The knife is 
rhen withdrawn, the anterior lip raised, and an incision made paralJel 
with this on the inner or mucous surface of the cerdx. In this way a 
wedge-shaped section is removed, leaving a trough on the stump which 
remains. The same incision is made on the lower or posterior lip of 
the cervix at tile same plane, and sutures are inserted in order (Fig. 8ll) 
to bring the edges of the wound together, leaving a partial cen·ical 
canal lined with normal mucous membrane. The destruction of the 
cervical mucous membrane is ahrnys to be a,·oicle<l, for the r0nson that it 
ne,·er reproduces itse lf, as does the endometrium. .\fter thP snture ·are 
inserted, the condition of the parts is as shown in Fig. 812. \\'hen septic 
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endometritis is present, this shoulcl be cured by curettage at least one 
week before the operation on the cerdx. 

\\'heu a less exteusirn rerno,·al of the tissues is permissible, the fol
lowing operation, developed by Dr. Florian Krug, should be substituted. 

As described and recommended by 
Dr. \\T. R. Pryor* it is as follows: 
After careful shaving and scrubbing, 
and after thorough vaginal antisep
sis, the operator, using a short Sims 
speculum, with bullet forceps, graRps 
the anterior lip of the cervix and 
drags the uterus down. lladng de-

termined the direction of the cervical canal and located the internal 
os, tbe cervix. with scalpel or scissors, is split literally as high as the 
vaginal junction (Fig. 8 13), leaving a long anterior and posterior lip. 
Upon the anterior lip at the point where the new os is to be, an incision 
about one fourth of au inch deep is made across the base of the upturnerl 

flap, forming a ''bench" (Fig. 813). 
Carrying the knife abo,-e the forceps 
a second incision is made from above 
downward , running obliquely into the 
bottom of the first cut (Fig. 814). Tbe 
plug thus remo,·ed should include no 
more than the diseased tissues. A simi
lar plug is in the same manner remo,·ed 
from the posterior lip. In Fig. 815, 
ef a represents the line of the incision& 
on the anterio1· lip, and acb the poste
rior. The diseased surfaces are repre
sentecl by the shaded lines, and the in
cisions may vary with the ex tent of tbe 
degeneration. A short cnnecl needle, 
threaded to cany No. 26 silver wire, is 

enterPd in the center of the upper edge of the a nterior mt and made to 
emergP on the cnt surface. It is re-entered and brought out upon the 
cerv ical canal (Fig. 816). The points of ent1·y and emergence must be 
such that the angles a e (Fig. 816) are nicely acljnsted. A suture on 

*The Xew York Polyclinic Journal , July. H:!07. 
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either side of thi ' is inserted in the same ma 111w r. This operat ion is 
repeated on the posterior lip, and the sutures tw isted (Fig. 817). \Yhen 
these six s utures are twisted there will be a t each ang le a red undance of 

tissue, which should be cut away with scissors (Fig. 8 17). The raw sur
faces are then approximated by wire sutures, tw o or three on each side, 
as required. These last s ntnres are passed through both lips of the 
wound, as in tracbelorrhaphy. The wire is cut short, ancl the vag ina 

loosely plugged with iodoformized gauze, 
which is changed on the third and sixth 
days. On the tenth or fonrt eenth day the 

sntures are remO\·ed. 
Prof. Pryor does not 

use mops or sponges in this operation, hu t rel ies upon interrnpte<l irri
g-a tion with one-per-cent sterile salt sol ntion. The appearance of the 
stump after the sntures are twisted is shown in Fig. 818. 
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Jlyslaotomy and Abdominal I11;slfrertomy.-IIj;sterotoiny, or cut
ting into the uterus for the extrllction of the f<rtus from the living 
mother, is an operation which has been greatly perfected within the last 
few years, chiefly owing to the labors of Saenger, Leopold, and Tait. It 
is indicated when at full term it is found impossible, on account of in
surmountable disproportion between the diameters of the pehic outlet 
ancl the child, to effect delivery by the vagina, and when symphyse
otomy will not give sufficient outlet for instrumental del ivery. " 'hen 
this condition is evident, proceed as mpidly as possible in the following 
manner: 

If the membranes are not already r uptured, break them. Disinfect 
the vagina and genital s with sublimate sol ution, l-to-3,000. Prepare the 
abdomen as for an ovariotomy, ancl make a long abdominal incision, 
controlling all bleeding "ith catgut ligatures as the operation proceeds. 
Having entered the abdominal cavity and ma.de the opening large 
enough, place three or fou r silk sutures at the upper encl of the wound 
in order to narrow the opening as soon as the uterns is drawn out of 
the incision, thus a\'oiding extrusion of the intestines. Drag the uterus 
outside the abdominal ca,-ity, ancl close the upper portion of the wound 
by tightening the sutures already in position. If the intestines should 
be protrncled, protect them with wa1·m towels wrnng out of sterile salt 
solution, and beneath the uterus pass sterile-gauze mats or towels to pro
tect the abdominal cavity from the entrance of blood. Around the 
cen'ix uteri pass a stout piece of elastic tubing. and clraw it tight, 
thus arresting the circulation in the uterns. Immediately incise the 
uterus in the median line and in its Jong axe , limiting the incision 
below to the peritoneal reflection. thus avoiding the largP cfrcu lar sinuses 
about the os internum, ancl extending i t upward if necessary. Remove 
the child, ancl hand it to an assistant to resuscitate. The uterns will 
'now usually contmct. Introduce the hand into the uterns ancl remorn 
the placenta. The uterine cavity is next to be clriecl out with gauze. 
Unless the cervical canal is widely dilated (a nd this shonlcl be ascertained 
before the operation), the use of a utero-vaginal drainage tube is indi
cated, ancl this latter must be of stiff rubber or glass. The next step 
in the operation is the insertion of the sutures in the wall of the uterus. 
First ascertain whether the peritoneal ro,·ering of this organ is sufficiently 
mornble to allow it to be folded in between the sides of the incision. If 
need be, dissect it up from its attachment to the muscular fibers a slight 
distance and fold it in between the lips of the wound. The deep sutures 
are passed as shown in Fig. 819. These should be of silver wire, because 
they are cleaner a.ncl held more nuyielilingly than silk. They should be 
close enough to control hmmorrhage and secure accurate adjustment of 
the sides of the wonnr1. They should enter the pel'itonenl cm·el'ing about 
half an inch from the edge of the wound, and pass throt1gh it and the 
muscular wall to the decitlna, which mnst not be included in the suture; 
then across to the other side through the muscular and serons coats. 
After twisting the sih·er sutures, the superficial sutures of fine silk are in
troduced. These are to be from twenty to thirty in number, ancl are em-
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ployed to secure perfect coaptation of the serons edges of the incision. 
They are introdueecl in the same way as Lembert's suture of the intes
tine. Lastl~·, the twisted silver wfres are cut off about half an inch 
from the le1·el of the incision in the uterus, and the ends turned 
dom1 parallel with the surface of this organ. 

The incision in the abdominal wall is closed, as after 01·ariotom>. 
There are certain conditions which can only be determined by inspecti~n 

through the incision in the abdominal wall which may contraindicate 
the operation just given, and necessitate a moditted procedure. 

If the patient has been long in labor, and conside1·able time has 
elapsed after the membranes have ruptured ; if there is a putrid dis
chargt1 from the vagina; if the symptoms of septic fever are present, 
with the perimetrinm dulled and adherent to the muscular wall of the 
uterus, the operation of ampntation of the uterus at the os internum 
may be indicated. If malignant disease of the cervix is present, 
the entirn organ should he removed. If the pregnant uterus be the 
seat of a fibro-myoma, ancl so situated as to render delivery impossible, 
or if a rupture of the walls of the uterus has occurred, which is so ragg-ed 
in outline that it can not be sutured, hysterectomy is indicated. The 
object aimed at in all operations for the m·tificial clel i1·ery of children 
at term are presetTation of the mother's life and future health, with, 
if possible, the non-mutilation of her generati1·e 01-gaus and the d,..Ji,·ery 
of a livin!( ch ild. * 

Ilysterrctomy during Pregnanry. - Porro's opemtion, " -hich is more 
often fotal tlian hysterntomy, is sometimes called for in the remornl of 
an infectell nterns at the same time that the delivery is effected by hys
terotomy. In performing this operntion, an abdominal incision is made 
si111ila1· to the one just described. As the bladder is usually high up in 
these cases, antl in good part trnco1·ered by periton;t'um, care must he 
taken that the ineision does not wound this organ. As soon as the 
uterus is exposl'd it should be drawn out of the abclominnl carity. A 
strong rnbher ligature is now· thrown around the uterus at tbe cerdx. 

* .\s regards ~tnti ... lie.;, Saengrr gi\·e-. thirty Cil!"'arcnn ~cct io n::; performed ns nbo,·c <lescriliccl, 
with n mortality or 2tVi per cent. 



A TEXT-BOOK O~ SURGERY. 

The intestines shou ld be protected by sterile mats or warm towels, which 
hare been boiled. These should also be placed underneath the uterus, 
in 0rder to protect tbe peritoneal cad ty from the entrance of blood or 
infections material. As soon as the rubber ligatu re is securel.v tight
ened aronnd the cervix the uterus should be rapidly incised and the 
child extracted at once. A linear incision is preferable. The uterus 
should now be divided as ~lose to the rubber ligature as poRsible, aml 
ligatm es applied through the broad ligaments on each side to cut off all 
vascular supply to the stump of the cervix, whicl1 should then be ex
cised. A careful toilet of the pelvic cavity should be made, after which 
it shonlcl be packed with a ribbon of iodoform gauze introduced either 
through the abdominal incision from above or through au incision in 
Doug las's cul-de-srw, and the abdominal wonncl should be closed. The 
iodoform gauze should be withdrawn through the vaginal opening 1ire 
or six clays after the operation. It is very essential in this operation 
that the rngina he rendered as aseptic as possible. It should also be 
repackecl with iodoform gauze when the dressing is changed. When 
the gauze is remo,·ed from Douglas's cul-de-sac a second and much 
smaller packing should be reinserted . 

Vaginal IIysterectorny.-For the removal of the nterus on account 
of small myoma, incipient carcinoma of the cervix or the endometrium, 
ancl for the relief of persistent septic metritis, the incision through the 
vagina may often with propriety be selected. In any e1·ent it is ad
visable to curette tbe endometrium thoroughly in order to eliminate that 
source of possible infection while the operation is being performed, and 
to thoroug hly disinfect the vagina after the curettage has been clone and 
tbe cervical canal stuffed with iocloformizecl gauze. 

The patient res ts upon the back, a short, wide duck-bill speculum 
is inserted, and lateral retraction made when necessary to expose the 
uterus. A strong double >olsella is fastened into both lips of the cervix, 
and strong traction is made to drag the uterus well into the n1lvo-\'aginal 
outlet. " ' hen the uterus to be removed is the seat of malig-nant dis
ease that is fairl y well ach·anced, the technique differs somewhat from 
that employed in cases where there is no malignant disease or infectious 
inflammation. In these conditions the dissection can be made closer to 
the body of the uterus than when malignant disease is present. The moRt 
important point in the procedure is to avoid the ureters, which lie in 
rather close relation to the anteri or incision which shoulcl be kept as 
close to the body of the uterus as possible. In malignant disease the 
incisions should be well away from the limit oI induration. The instru
ment which will be fo und most generall y useful is the short, curred 
scissors, and they may be sharp-pointed or clnll. In the l1ands of some 
surgeons the cantery knife has been founcl an excellent instrument, 
since the heat it engenders prevents bleeding an(l leaves practically an 
aseptic wouml (Prof. "r· ~I. Polk). The incision proceeds on the an
terior suiiace of tlie borly of the nterns until the tiRsiies beg-in to yield 
readily, when the finger may be inserted and the nail used to 'trip off 
the peritonwum from the organ. \\·hen the dissection has proceeded 
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until the peritonwnm is exposed on the anterior face of the u terus, the 
indsion shoLtk1 be cal'rieu laterally on each side aronnc1 the cervix, and 
the posteriol' incision in this way repeated. It will be seen that this rl is· 
sect ion reaches entirely al'ound the cil'cumference of the cervico.rn;rina. 
junction. Care must be taken, however, that the incisions on the lateral 
aspects of the uterus be not too deep, not more than one fourth to one 
half an inch, because the broad ligaments come down upon the side and 
the uterine artery is in close proximity and might be wounded. The 
postel'ior incision is made in the same manner, until the fingers can be 
canied into Douglas's cul-de-sac. At this stage of the operation , just 
before ente1'ing the peritoneal cavity, the pa tient shoulc1 be placed in the 
mod iliecl Trendelenburg posture, so that the intestines will gravitate 
away from the field of operation. The fingers may now sweep easily 
ol'er the entire utems, behincl as well as in front, and the cond ition of 
the tnbes and ornries readily made out. The next s tep in the opera
tion is the application of Pryor 's lock forceps. The fast pair are 

Fw.b:!O.- .\pphcntionof Pryor'r:< lock forceps 

applied on one side or the ceJ"dx, k eeping as close to the body of the 
utems as possible, in orc1er to pre,·ent including the ureter in the 
rlamp (Fig. 820). Another clai~1p is plared in the same 1~osition o.n 
the other side and lorkecl . " Tith the sc•J8sors the broad hgnment 1s 
divid ed between the cl;imp and the body of the uterus as high as 
within one eig hth o[ an inch of the tip of the clamp. A second rlamp 
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is appliecl in the same line with the fir.-t, hut the point is direrterl a little 
fatther out. This second clamp is intended to inelu<le the remainder of 
the broad ligament, and to control tbe ornrian artery as the firHt rlamp 
did the uterine. "'hen the instruments are applied on the opposite side 
the di vision can be completed and the uterus remo,·ed. There should be 
no h;emorrhage, but if there has been any oozing it should now be dried 
ont and the ca\'ity packed with a single strip of iocloform gauze. 'l'he 
packing should extend until the rngina is well filled down to the n1lrnr 
orifice and should be changed ou the fourth or fifth day, or earlier 
should any symptoms of septic infection be present. 

ITysterPctomy. Partial or Complete, for It'ibro·rnyoma, C'arcinoma, 
etc.-Fibroid tt1mors of the uterus not only cause gl'eat discomfort, and 
at times destroy liJ'e by direct pressure upon contiguous organs, but they 
frequently undergo certain cystic and malignant changes which, if neg. 
lected until fnllv advanced. render successful remo,·al extremelv difli
cult. In additic;n to the foregoing septic infection of these tnm~rs and 
h>cmorrhage are not infrequently dangerous complications. It is esRen
tial that they be subjected to surgical treatment in the earlier stages of 
their development. \\'hen uterine fibroids develop just beneath the en
dometrium, if of small size, they may be remorncl by means of the dull 
saw.curette through the vagina and cerdcal canal by proper dilatation. 
Those which involrn the muscular substance of the body of this organ 
require a mol'e formidable procedure. \\'hen the nterns is so invoh·ed 
that it is necessary to remove the entire organ, one of the following meth· 
ods may be employed: After opening the abdomen the uterus and 
fibroids are freecl from adhesions. A temporary elastic ligature is tied 
around the cervix, and the tlterus cut away. leaving the stump in the 
shape of a V. The blood vessels are now ligated with catgnt, and the 
sides of the V brought together by layers of close suture~ of silk which 
begin at the bottom of the cavity. This mode of suturing is rontinnecl 
until the top is reached, when the peritona>nm is carefully alljnsted o,·er 
the stump and the elastic ligature remo,·ed. 'J'he peritonroum is cleansed 
of blood, etc., and the abdomen closed . If the myoma is pednncnlated 
and the utems itself is not the seat of multiple growths, the tumor 
should he cut ofl', and the suturing clone at the point where the tumor 
grew. Or, if the tumor is sessile, so that the elastic ligature can not 
be employed, it is possible to incise the capsule, en11cleate the tnmor, 
and bring the flaps together as above direC'ted. It is more satisfactory 
not to treat the peclicle by the extra-peritoneal methorl. 

Prof .. T. R. Goffe has cledsecl and in a nnmber of instances success· 
fully pel'formed the following operation: After opening the abdomi
nal cavity, and while the tumor is still in sit11, the ovai·y and tube upon 
one side are drawn up and a ligatnre is passed through the upper borcler 
of the broad ligament outsicle the adnexa and tied, thus controlling the 
ovarian artery; one encl of this same ligatnre is rethreaclerl into the pedi
cle needle, and the hroad ligament is transfixed a seronrl time nParer to 
the tumor and just aborn the uterine artery and this is also tied. A tern· 
porary ligature is now placed near the horn of the uterus to rontrol any 
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reflex h:rmorrhage from the neoplasm. The broad ligament is cLlt down 
to the lower point of transtixion, the tumor is then rotate<l and the same 
method performed on the otbe1· side. The mass is now dell\·ered through 
the wound, ancl the lower angles of the incisions thrnugh the broad liga
ments on either side arn connected by an oYal incision through the peri
ton:eum, first across the anterior and then across the posterior surface of 
the tumor. The llaps are then clissectecl clown, the one in front carrying 
the bladder and ureters into safety. One encl of the ligature is again 
threaded into the pedicle needle and is passed inside these peritoneal 
11aps close to the ce rvix and below the uterine artery. This is repeated 
on the opposite side and the ligatures cut sh ort. The tmnor is then cut 
away on a level with the internal os. The cervical canal is disinfected 
with applications of carbolic acid. The flaps are then stitched together 
with a running catgut suture over the top of the stump, care being taken 
to make them cover aU the ligatures on either side. Silk ligatures are 
used on the broad ligaments and catgut for stitching the flaps. The ad
rantage of using a single ligature for each broad ligament is that it puck
ers up the encl of the ligament and carries it clown alongside of the cer
vix, so that the raw surface is very easily co,·ered by the peritoneal flaps. 
In a genera I way the ad vantages claimed for this operation and the supe
riorit.v over the method of total extirpation consist in the following 
points: 

J. It involves the least possible loss of blood; iucleed, it is rare for 
any h:rmorrhage to occu1·. 

2. It is easy of execution. for the reason that the st ump of the cer
vix can be brought up near to the abdominal wound and the details 
of disposing of the traumatic tissue carried on with ease ancl comfort to 
the surgeon. 

3. It is applicable to a rnry large proportion of fibroid tumors. 
4. Jt requires le s time than total extirpation. 
15. Convalescence, a a rnle, is rapid o.ncl free from eomplicarion. 

Moreo,·er, the patients require no special after-treatment whaternr. It 
is not necessary to put gauze in the cerdx or iu the ragina, consequently 
there are no dressings to be attended to. The open-bowel treatment is 
employed, and as a rule the patient urinates wit bout assistance. 

Ifysterertomyfor Ji'ibro-myoma; tlte Stump being brour;lit out at tlie 
Wonnd and attar·lted there.-In rare cases it may be necessary to bring 
the pedic·le or stump of the cervix 01· uterus into the abclomioal incision 
and attach it there. .After the organ is Pxposed ancl all atlhesions tied 
with <louble ligatures antl di\'icled between these, or broken loose where 
th e double ligature can not be utilized, the elastic ligature should be 
thrown arouml the uterus at the cervix, the rubber passing under the 
ovaries ancl compressing the broad li,gament nga inst the cerdx. This 

~~~~~:r:i;~ c~~·~;~~/igl~~, ~~:: ~~~:\,,t~:el~~~~n~/t~~: ~L~~\: l~~;,\~;!ni~ ~~::c~:~ 
the •ilk thread is tied around this to prevent slipping. 

The fibroid is then held up antl rnt ofI aborn the elastic ligature. 
'rt1e stnmp is next grasped by- strong forC"eps and trimmecl. Sutures are 
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then pasRed, first through the edge of the peritonwum lining the abdomi
nal wall near the incision and then through the stump below the liga
t11re, in such a way that when they are tie<l the carity of the perito
mcum is completely closed, leaving the stump of the uterus and the con
stricting tube exposed to view. Steel pins or skewers should be passed 
through the stump abo,·e tbe ligature. The wound is now closed as 
after ovariotomy, the stump dusted freely with iodoform, and a loose 
packing of amyloform gauze applied . " 'hen the sutures are all in
sertecl, the hard-r11bber plates or shields of Dr. II. 11Ial'ion Sims (Fig. 
821) should be placed between the ends of the skewers and the skin. 

The indications for pelvic drainage are 
the same as after an ornriotomy. The 
cervical canal in the stump should be 
curetted before passing the steel pins; 
otherwise, a fistulous opening may per
sist through the vagina, uterine stump, 
and the line of incision. Frequently 
the fibroid is attached to the unenlarged 
uterus, and has a narrow pedicle. In 
such a rase, the uterus and appendages 
may be left and the new growth re-

F'"· fi2 I.- Sims'i-E;kcwcr i;hicldB-. moved, treating the stump in the same 
way as if the uterus bad been removed. 

This method should never be adopted wben it is possible to enucleate 
and drop the nnattached pedicle into the abdomen. 

Surgical Diseases of the Fallopian Tubes-Salpingitis.-Pyogenic 
infection of the Fallopian tubes may demand surgical interference when 
peritonitis is precipitated, or when from occlusion the products of inflam
mation are retained and the tube is clistendecl, forming a cystlike tumor. 

The most prominent symptom of salpingitis is pain. \Yben geneml 
pelvic peritonitis does not e><ist, it is confined to the affected side. It is 
usually continuous, with exacerbations of severity, which are especially 
marked just before, during. and after the menstrual flow. In some in
stances, when the flow is established, the suffering is less intense. The 
menstrual discharge is, as a rule, increasecl in quantity. Exacerbations 
of temperature occur in all cases of acute septic infection. Salpingitis, in 
the vast majority of cases, results from the direct extension of infection 
from the uterus. Endometritis or metritis following gonorrh<Pa, abor
tion, normal parturition, or that resulting from a ehronic inflammation 
cl11e to malposition of this organ are the chief conditions which precede 
this afl'Pction. 

By direct palpation over the abdomen of the afl'ected side, it will be 
seen that the muscles of this side are abnormally tense. and that acute 
pain if 11l'Psent is confined to a limited and well-marked area, which cor
Tesponds to the normal position of the tnbe. In the vagina, a leucor
rhmal diseharge is usually obsen·ed, and diligent examination will re· 
veal great tenderness near the cervix, npon the side involved. The 
uterus may be normally situated, but is laterally displaced when the 
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tumor is at all large. i"Vith bimanual examination, often necessary 
under ether, there will be found an elastic, if not tluctuating, tumor, 
springing from one or the other uterine cornu, and diri>ctly attached to 
the uterus; perhaps bulging into the ,·agina; sausage-shaped when mod
erately large, bnt round when as large as an orange · at times movable, 
but usually more or less fastened to the uterns, !Jladder, rec tum, or peldc 
fascia !Jy adhesions. This tumor may Ile but a part of a geneml inflam
matory mass filling up the pelvic cavity and rendering fluctuation diffi
cult to recognize. In such a case, the uterus is fixed to this mass. As 
a rule, the tube is prolapsed, and drags with it the ovary, the latter being 
external to and a born the cyst. Yaginal incision "ill, if necessary, 
always clear up the diagnosis. 

Treatment.-Pus tubes may be ri>moved by the n1ginal route or by 
abdominal aect ion. In eit her case the preparation of the patient is the 
same as heretofore gil·en. Pus tubes of ordinary size can be removed by 
incision into Douglas's c11l-de-sac and enucleation through this wound. 
In this operation a modiflecl Trenc1elenburg posture is achisnhle, for the 
reason that in this position the intestines ""ill gradtate abore the le,·el 
o[ the pelds ancl away from immediate contact witJ1 the infections mate
rial shoulcl rupture of the abscess occnr. It is very impo1'tant after 
remo,·al of pus tubes by the vaginal or any other rnethocl to thoroughly 
cleanse the pelvis with steri le-gauze mops. If, during the operation, pus 
has escaped from the tube or abscess and the operator is not positive 
that septic matter has uot bePn brought in contact with the intestines or 
omentum, he ~honld adc1 the ahclominal incision in order to be sure of a 
thoroughly aseptic tuilet. " ' hen this is done, an iodofom1-ganze strip 
shoulcl be packecl into the wounc1 and the Yagina filled. The patient 
should he kept quiet for two weeks. The gauze packing may be re
mo1•ed in from three to fi1·e days ancl replncec1 by a smaller quantity. 

" 'hen the pus tnbe is of large size anc1 bi lateral, it is better to ap
proach it through an incision in the linea alba. The Trendelenburg pos
tnre should be uRed in this operation, aml the intestines carefully lifted 
from the pelvic cal'it.v and kept from coming in contact with the area of 
inflammation. E1,en when the high operation is clone it is best to open 
into Douglas's c1tl-de-sac. in order to secure drainnge. The iodoform
gauze packing is removed per ?.Ytgina1n. 

Tlie Owries.-Removal of the ovaries may ht> neceRRi tated on account 
of-1, cystic degeneration; 2, cirrhosis; 3, abscess; 4, cystic, and 5, 
solid tumors. 

In cystic clel'(eneration the ovary is en larged, and the interior of the 
organ is filled with small cysts "ith dense, fibrons capsules. They can 
in some cases be seen through the invPstin~ mf' mbl'anf', and, if punc
tured, will gi'"e exit to a tlnid usually clear, bnt at times !Jrmrn, or e,·en 
clecideclly stained with blood. The tumor is elastic to the touch, usually 
spherical, and rarely attains a diameter of as much as two inches. 
The fimbriat i>d extremity of the Fallopian tube is often adherent to the 
diseased ornrv. In rare instances the broad ligament and tnhe may sur
round the cy;tic tumor. The left organ is affected more fri>quently than 
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the right, for the same reasons as given for the more frequent orcm'fenre 
of varicocele in the left scrotum (see YAl!ICOCELE). The pathology of 
this afiection is not yet definitely settled. 

In ciNliosis the ovaries are usually small, and ha,·e a furrowed or 
withered appearance ; occasionally they are found normal in size, or el'en 
slightly enlarged. The normal Graafian follicles are entirely destroyed 
in well-marked cases. 

In m01·e recent cfrrhotic disease of these organs the cavities of the 
follicles are distended with a bloody fluid. T!Jis condition is almost 
always clue to a connective-tissue hyµerplasia, resulting from a snbacnte 
inHarnmato1·y process in the ovary. 

In abscess of this organ it is enlarged, and may contain one cavity or 
several separate collections of pus. \Vllen the abscesses are small and 
multiple, the gross appearances of the organ are not unlike those of an 
ovary with cystic degeneration. Suppurating salpingitis (or pyo-salpinx) 
may be ]Jresent with abscess of the ovary, and, in mre instances, by 
reason of fusion and rnpture of the contiguous walls, there results a 
large single abscess. Multiple extravasation of blood may occur in ab
scess of tbis organ. If not relieved by operation, the pus may e"entu
ally find an exit through the vagina, bladder, or intestine. Adhesions, 
as a rule. occur between the o,·ary and one or more of the con1iguous 
organs, or to the pelvic fascia. 

S!J111ploms.-In cystic degeneration aucl cirrhosis, dpmenorrhma is 
the most prominent symptom. It is more severe with the former, but is 
severe in the cirrhotic ovary. The pain usually precedes the menstrual 
ttow from a few hours to several days, and in extreme cases may continue 
from one period to the uext. It is ns11ally referred to the groin of the 
afiected side, and thence the painfnl sensations may radiate over the ab
domen and clown the extremity. Hysterical conl'u!sions are very apt to 
be present in tbe more severe cases. The menstrnal flow is scanty or 
normal in amount when the ovaries are cirrhotic; but with cystic degen
eration the flow is genemlly increased, and h>emorrbage may be the most 
prominent and dangerous symptom. The uterus is apt to be sligl1tly 
above the normal size, with the ornl'ies in cystic degeneration, and some 
what smaller when these organs are cirrhotic. Not infrequently retro
,·ersion is obsP1Ted as a symptom of c~·stic ovary, in which case this last
named organ is prolapsed. The uterus is commonly free and movable, 
unless lHematocele or peritonitis bas occuned. If cystic, the ornry is 
ea~ily felt, often low clown in Douglas's ponch. If cirrhotic, it is hard 
to find. From rlinkal manifestations it appears that cystic degeneration 
is due to a degree of inflammatory art ion more severe than that which 
leads to cirrhosis, because peritonitis anrl [J(•lvic hrematocele more often 
accompany the former. Cystic and cirrhotic ovaries are always sensitil'e 
to pressure. 

In oMrian absress there is usually a history of gonorrhcra, puerperal 
septicrnmia, an acute exantbema, or a severe attack of nwtritis or peri
tonitis. "'hen the abscesses are small, 1he symptoms do not greatly 
dHier from those of cystic ovaries; but when at all large, the patient bas 
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hectic fe,·er and rigm·s. The pain in the pelvis is constant, but is liable 
to exacerbations. Repeated attacks of pelvic peritonitis follow each 
other. "'hen rhe O\'ary is com·erted into one large abscess, and the tube 
is not affected, clysmenorrhma is not a constant symptom. and there is an 
absence of the nen·ous phenomena observed in tbe other forms of ovarian 
inflammation. 

The uterus is usually drawn to the affected side as a resnlt of the 
pelvic peritonitis which usually accompanies tlie8e cases. The lateral 
fornix of the vagina is encroached upon when th e ahscess is large, and 
then fluctuation can he obtained . The abscess, whe ther large or smal l, 
is usually but part of the mass of iuflamed tissue which ocrnpies tbe 
pelvis on the affec tecl side. The ovary is enlargecl and low clown. As 
abscess of the ovary does not often occur alone, and as the sole lesion 
of the pelvic organs and tissues, the symptoms whieh appear are partly 
clne to the intercurrent diseases-salpingitis, h:cmatocele, peritonitis, etc. 
" ' hen an ovarian abscess ruptures into the peritoneal cavity, a fatal 
general peritonitis is the resnlt. If it opens into the vagina, it usually 
does so just below the cen•ix in the posterior wall, at the bottom of 
Douglas's pouch, where the vaginal wall is thinnest. The technique 
which has been given for the remornl of infections sulpingitis or abscess 
of the broad ligament will apply to the rare cases of ovarian abscess. 

Lctrge Cystic Twnors of tile 0Vctry ctnd Broctd Liyaments.--Cystic 
tumors of the ovary are occasionally unilocular. Jn the vast majority of 
instances th ey are mult ilocu lar. The pathology an cl pathogenesis of these 
neoplasms are not yet definitely settled, and, since a discussion of the va
rious theories advanced is scarcely permissible in a tex t-book, the stt1dent 
is referred to the Yarions standard works upon pathology. 

The mo~t common form of ovarian tumor- the cyst-adenoma-is al
ways multilocn lar. The surface of such a tumor is glossy, often silver
white. The sac is nsnally firm, its contents being a thick tluicl, with a 
grayish-brown or red<li>:1 tint. The outline of the cyst ma)' be perfectly 
symmetl'ic::tl aml ronnd ; or it may have one main cyst, and numbers of 
smaller ones springing from it; or two or three cysts oI about eq ual size 
may constitnte the entire mass. But, be the shape what it may, second
ary cysts will always be found in sorne part of the tumor. At one or 
more points the cyst wall may be exceedingly thin or softened as a re
sult of the ruptnre of inter-cys tic walls, those of the secondary cysts 
being thinner than that of th e larger. Softening of the wall may also 
orcur when the neoplasm is malignant; or as a res ul t of interference 
with its nutrition from twisting of the pedirle; 0 1· from suppuration in 
the cyst wall . Jn exceptional instances in olcl C)'S ts there some tim es 
exists a comnrnnkation between the cyst cavity and the bowel or bladder 
as a result of nec rotic changes where the two ham become adherent. 

In size cyst-adrnomata of the ovarr ma~' ,·ary from a few inches in 
diameter up to those of enormous size, weighing many pounds, and 
filling the entire abdomen. The ,·eins lie. hoth snperfieiall~· as distinct 
1·essels and deeply in the C) st wall as smuses ; the artenes are more 
deeply situated and are large. This tumor may be genemlly adherent 
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to the peritonroum and other organs with which it comes in contact, or 
connected at nuious points by isolated bands. In rarer instances no 
adhesions may be met with. 'l'he pedicle of an adeno-cystoma may be 
attached to both sides of the uterus, two distinct tumors ha\'ing met ant! 
coalesced. At times the tumor derh•es its nourishment from bands unit
ing it to the abdominal parietes or viscera, its own pedicle having been 
twisted oil. 

A form of mnltilocular cyst, connected with the ovary, known as 
"Rokilctnsky's tainor," has been observed in a few instances. It consists 
of a series of cysts containing a clear fluid. The cysts hang in bunches 
and are connected with each other by delicate fibrous bands. The entire 
mass does not usually reach a size larger than the fist. 

Dermoid cysts are not altogether infrequent in the ovary. These tu
mors have thick walls, are dark colored, are filled with a dark fluid in 
which are found particles of hair, teeth, hone, etc. They may be mul
tilocular, or they may coutain but one cyst. 

Hanging from the fimbriated extremity of the Pallopian tube, or just 
beneath it, is also found a small, thin-walled cyst, with clear contents, 
called by some the "hydatid of .!lforgagni." lf examined carefully 
while it is floated in clear water, it will be seen to be a continuation of 
the horizontal tnbes of the parovariuni. 

Cyst of the Brocul Ligament.-There is also met with a cyst of con
siderable size, with perfectly clear contents and very thin walls, which is 
sometimes pecluncnlatecl, but generally with a broad attachment located 
either upon the broad ligament or the uterus. A small cyst of a simi
lar natu1·e may spring from the covering of the Pallopian tube and be 
pedrmculated, or arise just beneath the Pallopian fimbrirn, and be either 
sessile or pedunculated. 

Solid Ttunors. - Fibro·myoma.ta appear as smooth, firm boclies. They 
do not, as a rnle, contract adhesions with neighboring strnctures. 

Sarcoma ta ha"e about the same clinical appearance, except when very 
rnscular, in which state they are softer ancl more elastic than are fibro
myomata. Carcinomata of the ovary are ,·ery nodular, and "·hen large 
they may contain one or more cal'ities in thPir interiors. Secondary 
deposits in other viscera are found with these tumors. The symptoms 
of all solid tumors are so obscure that the exact character of any of these 
neoplasms can scarcely be determined, excepting by microscopic exami
nation. 

Symptoins.-Tumors of the ovary are usually first noticed upon one 
sicle of the pelvis. The ordinary cyst-adenoma. is not painful until it is 
so large that it presses upon the pelvic and abdominal viscera. If inflam
mation supervenes from any cause, pain is a prominent symptom. Amen
onha:a is the rule, although in a certain proportion of cases men
struation is normal. Menorrhagia is rare. If left without interference, 
pressure upon and displacement of the neighboring viscera is the rnle, 
and, if peritonitis does not ensue, death ultimately results from asthenia. 
Not infrequently adhesions are formed between the bladder and the neo· 
plasm to such an extent that, as the tumor grows, the bladder is dragged 
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upward to rhe neighborhood of the umbilicus. In large tumors, dysp
ncca, mdema of the lower extremities, enlargement of the superficial 
abdominal ,·eins, and nephritis occur as a result of pressure. 

Upon examination, it is usually easy to detect the presence of the 
tumor. The uterus lies in front of the cyst, or is displaced laterally if 
the tumor be largo enough to crowd it out of its normal position. 'rhe 
uterus is not increased in size, and is movable independently of the 
neoplasm. The latter is an important feature in differentiation, and 
may be best de termined with the aid of the elevator c:nl'ied into the 
nterns. \\"hen the cyst is large, the utems is dragged high up and fixed 
against the symphysis pnbis. The bladder may lie over the front of the 
tumor as higl1 as the umbilicus. But when the tumor is so large as to 
have completely risen out of the pelvis, the bladder reaches, e,·en when 
not adherent to the cyst, a point somewhat above the suprapubic notch. 
The enl:u·gpment of the cyst ghes to the abdomen a l'Otundity uot seen 
with clistention from ascites alone. Ascites commonly coexists "ith 
large cysts. If not large and non-adherent, the tumor can be raised out 
of the pelvis without the uterus. It may also be depressed in the peh·is. 
\\"hen the secondary cysts are large and project from the surface of the 
main eyst, they may be quite readily distinguished. If one hand is 
laid flat upon one side of the mass and the other side is given a sharp 
tnp \\itb the fingers, the fluid character of the rontents of the neoplasm 
may be easily appreciated . ""hen the walls of the tumor are ,·ery thick 
and the distention marked, fluctuati on may not be felt. 

In solid ovarian neoplasms pain is apt to be present early in the 
history of the growth, and the general health of the patient may show 
signs of de tel'i ora lion before there is any marked inrrease in the size of 
the tumol'. This is especially true of malignant new formations. 

l<'ibro-myoma of the ova1·y is so often associaterl with si milar changes 
in the uterus that the slight menorrhagia wbir h occasional ly accompa nies 
these cases may reasonably be ascribPd to uterin e hyperplasia. Upon 
abdominal palpation, with va¢nal exploration, a hard and usnally mo\'
able tumor may be appl'eciated. At times it is attached to the surround
ing structures to such an extent that mobility is absent. The uterus is 
not enlarged, is often displaced backward, and is general ly freely mova
ble with small tumors. \\' hen mal ignant, the tumors are of rapid growth. 
Ovarian fibro-myoma grows slowly, gives little pain, nerer immediately 
influences th e general health ; is generally smooth, or with but a few 
norlu les ; not very sensith"e, and is usually freely moYable independently 
of the uteru s. Dermoicl tumors may appear rlinically as cystic or solid , 
according as their fluid or solid contents predominate. Adenocystomata 
and dermoid cysts are occasionally met with in young chilureu. 
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THE RE'1°''Af, Of' TUJ!OR> 01' THE OVA RY AND F .\LLOPl.IN Tt 'BE. 

The removal of a tumor of the ovat·y, broad ligamen t, or Fallopian 
tu be, cystic or solid, is performed as follows: 

Preparation of the P atient and Operation.-The rul e already gi,·en 
for the preparation of the patient should be carried out. It is im
portant in all these major operations that the legs, arms, and chest 
of the patient be carefu lly wrapped in warm fiannels, and protected 
from loss of heat consequent upon prolonged exposure. The patient 
should li e on a table with the legs exten<led, or, as many operators 
pr~fer, with the saqrum down near the edge of the table and the feet 
resting on a chair, with the thighs abductetl. and heltl by an assistant. 
The modified Trendelenb11rg posture will be found most convenient. to 
the operator. The incision should be in the median line, about three 
inches in length, and should commence about five inches above the os 
pubis. 

The recti museles should be separated and all bleed ing arrested by 
catgut ligatures before the peritomeum is opened . 'Yhen the parietal 
layer of the peritonrnnm is reached, catch a small point of this mem
brane with a tenaculum or fo rceps, grasp this point between the thumb 
and finger. to make sure tbat no omentum or jntestine is lJicked up, and 
make a small incision with the scissors. Through this opening intro
duce the broad-grooved directo r, and further dil·ide the peritonreum. 
Two fingers shonlcl now be carried into the abdomen, and a careful ex
ploration made. A blunt, rountl. instrument (a No. 20 United States 
urethral sound will suffice) carried in and swept over the tumor will dem' 
onstrate the presence of any adhesions between it and the anterior wall 
of the abdomen. If the tumor is free, drag it up to the incision ; and, 
if it is cystic, hold it so that with the aid of sponges placed around the 
margins of the incision none of the fini cl can escape into the peritoneal 
cavity. Introduce the large trocar and evacuate the fiuid contents. As 
the sac is being emptied, drag it farther ou t of the incision, and, when 
all the fluid escapes, free the tumor of all adhesions to the in testines or 
otiier structures. All large adhesions may be tied with the double cat

g ut ligature, and cnt between, while small adhe
sions, or those so 8ituated that the lip;atnre is im
possible, shoultl. be torn through. Great care is 
required in separating the sac from the wall of 
the intestine. As soon as the pedicle is freed, 
the sac shonld be grasped with a long- jawed 
pedicle forceps (Spencer \V ells's sar forceps) and 

cut away. The pedicle should be transfixed nea r its middle with an 
aneurism needle armed with a large double •ilk ligature and the two 
threads drawn through. In tying the threads ou either side of the pecli
cle cross them, as shown in Fig. 822, and tie firml y. If the pedicle does 
not bleed, the ligatures should be cut short. The ovary of the opposite 
siue shou ld be exam ined. The cavity of the peritomeum should be 
carefully mopped out with gauze, and the wound closed as directed in 
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laparotomy for intestinal obs truct ion. IC a solicl tumor is encountered, 
ancl when a cys tic tumor bas such thi ckened walls that it can not be 
readily brought out at the wound, the incisit•n may be enlarged. It is, 
howe,·er, advisable to k eep tbe abdominal wound as small as possible 
when tbe sma ll •ize of the opening does not int .. 1fore with the safe 
manipulation within the abclonwn. Dennoid cysts are usnally so solid 
that they are remo,·ecl without an effort at tapping. 

A C!J8l of the broctd ligament requires to be stripped out of the cap
snle, and h:t' morrhage arrested by packing, and the abdominal wouucl 
closed. 

Deformities and Jfalpositions of the Uterus. - .A ntrjlexion.-Patho-
1ogical antettexion of tbe uteru s occurs in a large proportion of nulli
Jlara after the twenty-fifth year of life. The uteru s is usually high in 
the pelris, the body bent sharply forward upon the ce rrix, the latter 
occ upying a nearly normal relation to the axis of the rngina. L"pon 
introducing the sound, it will usually meet with resistance a t the inter
nal os, requiring manipulation or a :;harp currn of the inst rum ent iu 
order to pass. The menstrual fl ow is apt to b0 in tPrfererl "'ith in rnry
ing degree in these cases, especially in the ea rly part of the period. In
ermittent cramps occur, but when the flow is well establi shecl the pain 
diminishes. A mild form of leucorrh<ra and enclometritis ·is apt to be 
present. Cure of the endometritis and of the s tenosis can be effected by 
cnrettage after incision or forcible dilatation. In a certain proportion 
of cases dilatatiou without incision will eflect a cure. This ma y be 
accompli shed by introducing under careful asepsis the ord inary cul'\'ed 
male urethral sount1 , at intervals of two or three clays for t\\'O "'eeks 
before the expected flow, or the cerrical dilator may be employed. This 
can usually be clone without an arncsthetic. 

Retrojle.rion and R elrovcrsion.-Tbese positions of the uterus may 
be congenital or acquired. R etrottexion is usually congenita l, and con
genita l retro,·ersion has also been met with. Congenital retrotlexion is 
practically incurable by any operat ive procedure, and it is advisable to 
attempt to reJie,-e by curettage the cond ition of enrlomPtriris which usu
ally prernils. Jn these cases distention due to fecundation may often 
accomplish much for the relief of the defom1i ty. The acqu ired back
ward displaeements of the uterns may be considered in t\\'O classes, 
movable and fixed. When movable, the nten1s is urnally low down, 
either bent or turnNl backward. The body ancl rer\'ix are usually en
larged. .\.s a rule, there is a profuse lencorrh<ral cli ~r hm·ge . The chief 
canses of this cond iti Pn are s11binvol11tion and sepRis. The diagnosis 
may be made by the introduction of one or two fingers into the rngina 
and abdominal palpation. It is best not to int roduce a sound if this can 
be avoided. Digital explora tion through the rectum will often locate 
the body of the nle rus turned bark upon this part of the intestine. 

· \\'hen seen in the first few weeks after parturition, palliath·e measnres, 
such as rPposition of the organ and sustaining it in its normnl position 
by yaginal tampons soaked in g lycerin, or. by wearing a .suitable _pes
sary, may effect a cure, and a radteal opernt10n be thus a,·01ded. ''hen 
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a pessary is employecl, it shoulcl be steadily worn except for two days 
each week, when the rnginal tampon is substituted. 

''Then backwarcl displacement has occurred as a result of snbin,·o
lution, ancl six months ha\'e elapsed since parturition, more raclical meas
ures must be instituted. The condition of enclometritis must he relievecl 
by curettage, and any clegeneration of the cer\'ix or laceration treated 
as the indications demand. Laceration of the perinmum shoulcl be at
tended to, and any rectocele or cystocele corrected. In replacing the 
uterus, general narcosis is usually required. The patient should be 
placed npou the back in the lithotomy position, two lingers are intro
duced into the "agina and passed behind the cervix, and then forward 
toward the symphysis pubis with firm pressure. In thin patients, the 
hand on the abdomen can aid in the reposition by crowcling the fingers 
down hard, iollowiug the curve of the sacrum. At the same time the 
fingers in the vagina are pushed behind the top of the uterus, which is 
lifted up toward the symphysis. It is kept in this position by the hand 
on the abdomen. while the fingers in the vagina are now brought anterior 
to the cerrix and the neck and body of the uterus pushed up toward the 
promontory of the sacrnm. The tampons should be introduced while the 
cervix is held in position by the pressure of the two fingers in the rngina. 
A pessary may be substituted if this be deemed expedient. 

R eplacement of the uterus by means of the repositor may at times 
be clone, ann when employed careful antiseptic precautions should be 
taken. Ce1'1ain cases of extreme backward displacement of the uterus 
may be relieved by the operation of Alexander. Tbis consists of an in
cision which exposes the external abdominal ring, between the pillars of 
which ancl throngh the ingninal canal the round ligament makes its 
escape. By careful dissection this ligament is found and traction made 
upon the free end until the uterus is drawn well up toward the anterior 
abdomina l wall. The round ligament is then stitcllecl into the pillars 
of the ring in this new position, and the same procedure repeated on 
the other sid~. 

A still more radical operation which will secure fixation of the uterus in 
this position, should .Alexander's operation fnil, is by laparotomy through 
the linea alha halfway bet"·een the symphysis puLis and the umbilicus. 
In the Trendelenburg position, and through a small incision, two fingers 
are introduced and the fnnclns of the uterus brought up to the incision, 
where it is stitched hy sterile silk sutures. The wonnd in the perito
nreum is then closed with ratgnt, and the rnnscles brought together by 
separate sutures of the same material. \Yhen adhesions exist and the 
ntenis is partly or wholly immoYahle, it is necessary to break these up 
by the finger throngh the incision in the linea alba. 

Freuncl's operation for prolapse of the uterns is clone as follows : 
F or one 01· two weeks Lefore the operation the prolapsed portion should 
be kept well up within the rngina by the use of the vaginal tamponade, 
rest in bed, and wearing a T-bandage. J nst in front of the cerdx, and 
at the side of the Yagina, a small piece of Yaginal mucous membrane is 
remoYecl. A sl ightly cm..-ed needle, armed with Chinese twisted silk 
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with which to pull the sih·er wire through, is made to sweep entirely 
around the circumference of the vagina at the le\'el of tbe ir;cision 
through the mucous membrane. Of cou rse, this requires the needle to 
come out and be reintroduced at two or three separate points, care being 
taken to introduce it through the same hole through wbirh i t made its 
exit. llaving encircled the vagina, the needl e is brought out at the first 
point of entrance. and, half an inch lower down, near the vulva, the same 
procedure is repeated, and so on nntil the vulvar orifice is reached. The 
threads m·e now armed with No. 24 silver wire, and, beginning with the 
dePpest one, are llrawn underneath the vaginal mucous membrane. The 
eprvix is pushecl high up with a blunt instrument, and the upper sutures 
tightened by twisting, so that the tip of the linger can just be inserted 
within its loop. It is now cut short, tile twisted portion bent llown and 
tucked under the edge of the little cut in the wall of the Yag ina. The 
entire ' Uture is now buried. The same procedure is gone through with 
the other sutu1·es, usually about fonr. The second suture is not drawn 
as tight as the fast, nor the third as tight as the second, and so on, since 
the tension increases as the vulrn is rl'ached. A st rip of iodofm m gauze 
is now insert ed into the Yagina as high up as the cer\'ix. The patient 
should remain in bed for from six to eight clays. Ca reful asepsis is 
e'sen1ial. The ends of the wire become covered with irra nulation tis
sue. and the sutures remain permanently in place. The operation is not 
intended for women who ham not reached the menopause. 

Curellage.- In partial or complete amputation of the cer\'ix, espe
cially when cystic degeneration has taken place, the success of the opera
tion will clepencl npon rarefol asepsis of the uterus, which, in the majority 
of cases, is al so the sea t of an infectio1ts intlammation-endometritis. 
This ean he ohtai11P<l only by cu rettage. Thi' opNalion, as performed for 
steri1it y, pur11lem endo me triti s, as a palliath·e mrm·ure in earrinomn. or 
for th~ arrest of hrrmonhage, is donA as follows: The uterus is pulled 
down with the double '"olsella and the direction of 1 lw rel'l'ical canal deter
mined by the sound. In the case of a narrow cen-ix, it should be in, 
cised on both si<les by introducing a cu1Ted, probe,pointed bistoury. 
The dilat0r is next introduced and the cervix gradually und in tem1it
tently strctchPcl. In the nulliparous uterus, a dilatation of half an 
inrh will he s~ifticient. In nmltipar::t, a larger openin[!, being readi ly f':e

curecl, is cleoirable. The u terns is now irrigated with sterili zed one-per
rPnt salt solution or a 1-to-3,000 permanganate-of-potash sol ution. A 
curette is inti·ocluced ancl ca rried baek to the funclus and withdrawn 
in the nxi8 of the uterus, making moderate preRs ure, bu t not suffi
cien t i[ :i sha.rp curette is employed to penetrate in to the muscnlar 
substnnrP. R epPntinp; this man(['uYre so as to rover the entire cad t,,~, 
the whole enclomelrium is scraped off. Particular atten1i on should be 
pai1l t" the deep angles wbl're the Fallopian tubes enter, and, in order to 
reach tlie ·e, a smaller r urette is sometimes required. The fu1-row across 
the fundns uteri is scraped by carrying the cur~tte transversely from one 
tubal orifice to the other. The curettage should not be so forciblr applied 
to the cervical canal as to destroy the mucous membrane, which, unlike that 
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of the uterus, is not reproduced. The cadty of the uterns should be 
thoroughly dried or mopped with small tampons of iodoform i:rauze on for
ceps, after which it is packed full of gauze, using by prefp1enre a single 
long ribbon. A small uterns will hold about one yard of gauze one inch 
wide. In the after-trPatment, if the patient can empty the bladder eYery 
six hours she should be permitted to do so; otherwise the catheter should 
be used. In non-septic cases, the gauze shou ld be allowed to remain the 
days. In pus cases, it should be removed in three days. If the uterus 
does not measure more than four inches in depth, it need not be packed 
a Se<'ond time, but in organs of greater depth than this a second, and often 
a third packing may be necessary. \Vhen the pa(' king is remol'ed, if the 
uterus is practically dry, irrigation is not necessary. The patient may be 
allowed out of bed on the six or seventh day. The vagina should be 
carefully packed with iodoform gauze, changing the packing about e1·ery 
two days for three or four weeks after this opera tion in order to prerent 
infection. 

Exploratorv Operation through lite Vagina, Utero-vaginal A.sepsi.~. 
-For purposes of exploration in cases of doubtful diagnosis of lesions 
of the pelvic viscera, especially of the genito-urinary apparatus, the 
method advised by Prof. " r· R. Pryor, of New York,' will be found of 
inestimable value. It is not only commenuable for its safety and sim
plicity, but is especially nsefnl from the fact that it enables the surgeon 
to operate upon a fair proportion of cases for whatever lesion may be 
developecl by the exploration. 

It demands, first, careful asepsis of the uterus, Yagina, and external 
genitals. 

Utero-vaginal A.sepsis.-At least two clays before the operation the 
vagina shou ld be thoroughly washed out with a l-to-3,000 solution of 
mercuric chlodde, using sponges on holders or ganze mops. The excess 
of solution should be removed, and the vagina packed with stel'ile gauze 
moistened in a l-to-5,00U mercuric solution, sufficient pressure being used 
to obliterate all the folds of the vaginal mucous membrane. After the 
patient is amcsthetized the external genitals should be thoroughly 
shaved, scrubbed with a stiff bmsh and soap and water. and dashed 
over with ether. The ga nze packing is now remo1•ed from the Yagina 
and the uterus cnretted, irrigated with boiled one-per-cent salt solution 
cooled down to 110° F., and tbe cavity of the utems carefully mopped 
out with sterile or iodoform gauze, in order to rerno1·e any shreds of the 
lining membrane which may ha1·e remained. A little plug of iocloform 
gauze is inserted into the cervix. The vagina shonlcl now be finally 
cleansed with 1-to-5,000 bichloride solntion, using a long, soft, je1Ye!er's 
brush to reach all the recesses of the vagina, the cadty of which should 
finally be thoronghly dried with sterile gauze. The clonble rnlsella is 
now fastened into both lips of the cervix, and by a slight upward and 
downward movement tbe posterior cervieo-vag'innl junction is clearly 
seen as a crescentic fold, which appears jnst behind tlw cervix. This 
fold is canght up with long, mouse-tooth forceps, an<l tlw mucous mem
brane cut through with the scissors at v in Fig. 823. This incision is 
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extended laterally half an inch on either side of the median line x, x, cut
ting through the mucous membrane only, and not entering tlle perito
neal cavity with the scissors. Making firm downward traction upon the 
volsella, the 01ierator pushes his finger into the cul .d e.Sa '" as high as the 
internal os. H the finger has 
not already per fora tecl the 
peritonroum, the cavity is 
wiped dry and this mem
brane picked up with forceps 
and cut through. Through 
this openiug the index finger 
or two fingers may be in
serted, and a careful digital 
exploration and examination 

Fi o. 823, 

A 

of the pelvic contents made. Shoulil more than this be rPquirecl, inspec
tion may be made by tearing the vaginal mucous membrane and perito
nmum out to the points .A .A. Should the tissues resist the tearing, the 
scissors or calpel may be used to increase the opening laterally. The 
medium blade of the long Pean retractor is introiluced in to the pelvic 
cadty, the forceps on the posterior flap are remo,.ed, and the cerdx 
freed from the tmction forceps. The P ean-Pryor trow(•] is now inserted 
into the pelvis and the nterus forced np beg ind the symphysis (Fig. 82-!). 
Into this opening a ganze pad, to which a string is attached, is intro-

duced to hold the intes
tines up and to absorb 
any blood that may es
cape. The patient, still 
on the baek, with legs 
bent on the trunk, is 
now thrown into Tren
delenburg's posture. 
By gentle mnnipnlation 
with small , gauze pads 
held on Hnntet's for
ceps, the intestines and 
omentum nre made to 
enter the abdominal 
cavitv. If tlwse are 
held· cl o"·u by adhe
~ ions tlwy should be 
carefully freed. If a 
p11s cadty is fo nuil 
whil e these adhesions 
are being brok en up, 

the patient shonld not be placed in the extre me Trcndelcnburg pos ture. 
for fear that in fectious material will gravitate into and infert the genera l 
peritonroum. If pus is found , it should be carPfnll y evacuated an<l all 
moisture absorbed, and every thing made as aseptic as possible. The 
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contents of the abdominal cavity should be thoroughly walled ofI from 
the pell'is by a series of gauze pads or mats, to which strings are at
tached, and it is well to keep a careful count of the number used, so 
that all may be accounted for when the operation is completed. 

In cases of hydrosalpinx, cysts of the broad ligament, fibroid 
changes of the ovary, or any enlargement with intlammation of the tube, 
this exploration is of great value. The ovaries may be easily drawn 
through this opening, examined, and removed when diseased. Ovarian 
cysts can be punctured and evacuated, and the same may be said of 
hromatoma. Adhesions can be broken u11 and an accurate diagnosis 
made. 

The operative field is thoroughly dried with mops, the pads removed, 
and a loose plug of iodoform gauze inserted just within the edges of 
the wound in the vagina. The cavity of the pelvis is in no sense packed 
with gauze, but the ping should be sufficient to fill the opening and pre
vent any possible protrusion of the intestines. The uterus should be 
again thoroughly swabbed out and snugly filled with a single ribbon of 
iodoform gauze. It is now pushed back into position and the mgina 
filled with the same material. A self-retaining catheter is inserted into 
the blaclcler and the sphincter ani dilated in orcl~r to give complete rest 
to the parts inrnlved. It is best not to give any morphine, and the 
bowels should be moved in twenty-four hours by calomel triturates or 
salines, anrl the patient kept on a light diet for four or five clays. In 
forty-eight hvlll'S the bladder should be irrigated with a boric-acid solu
tion (five grains to the ounce), or a l-to-3,000 permanganate solution, and 
the catheter removed. On the third clay the patient is put in Sims's pc>si
tiou and the vaginal and uterine packing removed without irrigation. 
The uterus is not repacked, but the vagina is again filled with iodoform 
gauze. In from seven to ten clays the plug in the vaginal rent may be 
removed. This may be done without. general narcosis, but ii the patient 
is very nervous an anrosthetic should be gh·en. The cervix and uterus 
should be held in proper position as the plug is withdrawn, so as not 
to break up adhesions, and the rngina is again filled with iodoform 
gauze. The patient should remain in bed for two or three weeks, prefer
ably the longer term. 



CHAPTER XXX. 

DEFOlUI !Tl ES. 

DEFOR.lf/TIES OF 1'/IE SP I.Y. I L ('OLl'.l/N'", 

ANY noticeable deviation from the normal curvatnres of the vertebral 
column constitutes a deformi ty. They are congenital and acquired. tem
pomry or permanent. They are dhisible into two g reat classe,, namely. 
those clue to lesions of the column (bones or cartilages), and those due 
to lesions of the soft tissnes (muscles and ligaments). To the former 
belong dislocations, fractures, destmctive ostitis, and spina bifida; to the 
latter, musc ul ar tortic-ollis, lateral or rotary -lateral run-ature (scoliosis), 
stoop-shoulder (cyplwsis), curvature from pleuritic adhesion,, collapse 
of th e lung, contracrions of cicatrices following burns, scalds, phleg
mon, etc. 

Lateral and R otary-lateral Curvature. - Simple lateral curvature of 
the spine-that is, a bowing to one side without rotation of the Yertebrre 
-is extremely rare. It may occur in any portion of th e column to a 
slight extent, although rotation is very apt to take place with the curva
ture. It is more often observed in the cer-
vical ref(ion than elsewhere, ancl is known as 
torticollis, or "wry-neck." 

The causes of wry-neck are- 1, loss of f 
posing muscles, and 2, ckatricial conditions. ~ 
parallelism, or balance of power between op- ' ~~, ' 

Musrular torticollis is bv far the most . ._, "" 
frequent form, and, in romm~n with all de- ( . 
formities resulting from lesions of the mus- -::; -r,,.. 
cles, the right side is nsually affected. The ~ ~ 
right sterno-masto ideus muscle is the prin- \ l ~, I 
cipal seat of ton ic spasm, or there is partial ' 
or romplrte ptll'alysis of the same mn scle of Frn. '"·-'"'''"'""octi<ollis. 
the left side, ca 11 Ring this organ to stancl ont (Mtcrt'a~rc.} 
in 1·elief; the rip;ht ear is drawn clown toward 
the clavicle of that side, while the chin points well to the le ft (Fig. 825). 
The trapezius not nnfreqnentl y is contracted with the mastoid muscle. 
The splenius, sca len i, p la tysma myoides, or levator-ang11li scapula.>, are 
less frequently involved .. Lo~s of eqni'.ibri111:n bet~,·een the muscles of 
the two sides orrnrs clnefly 111 chlorntir patients 111 whom the normal 
muscular tone is greatly diminished. rendering tbe organ of the left \or 

bS;> 
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non-preferred) side unable to ,:esist the more developed mnscles of the 
right half of the body. Iu other cases the lesion may be situated in the 
central ner1·ous ganglia, or in the track of the nerve. 

Inflamma1ion of the muscular substance (myositis), or of the tendons 
or sheaths of the muscles, is an occasional cause of wry-neck. Any in
tlammatory process may lead to shortening of the muscles, and to con
tmctions in the fascire and connective tissues of the neck. :Muscular 
torticollis is met with most frequently in the young, may exist at birth, 
is seen in females oftener than males, ancl in this class of cases is apt 
to occur about the age of puberty. Iu some instances, in addition to 
the tonic spasm of the muscles involved, a clonic or irregular convulsive 
mo,·ement occurs. 

Diagnosis.-The rerognition of torticollis is usually free from difli
cullv. The elimination of caries, dislocation, fracture, ancl wry-neck 
cau;ecl by cicatricial contractions, is determined from the history of the 
case and by inspection ancl manipulation. 

"7hen one sterno-mastoid muscle is contracted, the chin is pointed 
to the opposite side, ancl the occipnt macle to approximate tbe cladcle 
of the sicle corresponding to the contracted muscle. The splenius capitis 
draws the mastoid process downward and backward toward the spine of 
the seventh cervical vertebra. 

The prognosis in muscular torticollis is usually favorable-less so in 
rlonic than in tonic muscular spasm. In wry-neck clue to contractions 
of the fascire, tendons, etc., the deformity is with difficulty reHeved. 

Treatment.-Ohlorosis, or any dyscrasia, should be treated by tonics 
and i11temal medication, by properly selected diet ancl out-of-door life. 
The cle,·elopment of the muscles of the left (or weaker) sicle is essential. 
Kneading, massage, and electricity will be fonncl useful adjuvants. Me
c·hanical appliances should be used in overcoming the contractions in the 
oO'ending mnsrles. Artificial mnscles, composed of elastic bancls or rnb
her tubing, more nearly fulfill the indications. The origin and insertion 
should correspond to that of the normal mnscle. A thoracic belt or 
jacket of plaster of Pai·is, leather, or silicate of soda, propel'ly adjusted, 
will serve for the points of fixation of the lo"'er end of the elastic material. 
The npper insertion near the occiput is be•t secured hy a stall carried 
around the heacl above the ears and arross the forehead. In order to pre
vent it from slipping, the portion which rests.upon the skin of the forehead 
should be made of strong adhesive plaster (as advised by Prof. Sayre). 
The tension on the rubber muscle may be increased from day to rlay, if 
ner·essary. If this method cloes not succeed, the apparatus (Fig. 820) 
should be tried. The mechanism is well shown in the accompanying cut, 
the correction of the deformity being effeeted by means of a series of 
joints sitnatecl at the back of the neck, whirh are worked by a key, and 
can be tixecl at any angle of tlexion and rotation. 

The operative procedures inclnde stretching or di\'ision of the muscle 
or mnscles atl'ectecl, tenotomy, nenrectomy, clidsion of the fascia, and 
the free dissection of cicatricial tissue. Of these operations, tenotomy 
of the sterno-mastoideus is most frequently demamled. A pnncture is 
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m~Lle a little to the outer side of the clnd r 11lnr tendon or this muscle, 
and a long, probe·pointecl tenutome slid Hat\\ h e (t he cutting edge down
ward) upon the outer anterior surface of the clavicle. As soon as the 
poi11t of the instmment has passed between the clal"icular and sternal 
origins, the edge is turned ontwarcl, making the muscle tense, and the 
tendon is divided subcutaneously. 'l'be 
sternal ol"igin is dh·icl ed by an additional 
puncturn. After tenolomy the prothetic 
apparatus should be employed until re
ro1·ery is complete. In dividing the 
body of this mnscle, or the trapezius, 
spleni11s, 01· levatnr-anguli scapLllm, the 
open method should be followed. 

Yiolent and sudden stretching of the 
niuscles, with or without nnresthesia, is 
not addsable. Exsection of that por
tion of the spinal accessory nerve which ' 
is supplied to the sterno-mastoid and 
trapezius muscles is occasionally per
formed in order to paralyze the perma-
1wntly contracted muscles. It is prefer
able to a simple division or to stretchi11g 
of the nerve, for the rea son that a clil"ided 
netTe may reunite, and, after stretching, 
the fnuction of the nerve is only tem
potal"ily impaired. 

In ordfll' to expose this ne1Te, make F10. 826.-Appurntu~ for tll<: corrc<:tion of 
an inci~ion ahont four inches in length, 111u:.culu.I' w rticolli:>. 

following the posterior border of the 
stemo-mastoideus muscle, and commencing on a level with a point half
way between the lobule of the ear and the angle of the jaw. The fibers 
of the muscle should be sought, ancl, recognizing the,e, the posterior 
edge is exposed. By k eeping the wouncl di·y, and working close to the 
under surface of the muscle, the vessels will be avoided and the nerve 
will be seen running obliquely downward and outward, and passing into 
the mnsc!e. One or two superficial nerres are sometimes seen radiating 
from the cervical plexns. From one half to one inch of the nerve 
•honld be exeised. After this operation, rn echaniral trea tru eut should 
he instituted for a short time. 

In torticolli s d11e to cicatl"ices, simple divisi.on of the contracting tis
sue affords only te111pomr.v benefit. The only legitimate method is to 
dissect out the otfonding tissue, slide sound skin over the wound thus 
mad e, anrl use mechanical treatment until the deformity is 01·errome. 

DeforrnitiPS dne to dislocations and fmdures of the rerdcal verte
hne have been ronsirl ered, and those resultiug from caries of tbis portion 
of the spine will ht> g irnn hereafter. 

L ateral (111!1 R11fflr!J-lateral Cu nature of !lie Dorso lumbar Rpine.
!:iimple later.ti cut"l"a ture of the dorso-lumbar 1;pine is exceedingly rare. 
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It is complicated in almost all cases by rotation of tbe vertebrre upon 
each other, and in deformity here from muscular causes, the rotarion 
precedes tbe lateral curvature. 

L'.tteral cun·ature is usually caused by an inequality in the length of 
the lower extrPmities. Fig. 827 was taken from a boy in whom the right 
extremity was one anil a ho.lf inch shorter than the left. " 'ith both 
soles on the same phne, marked lateral curvature (c01wexity to the right) 

Fio. R:?7. Fio. S2S. F1 0.f':!9.-Lntcrn.l cun·nturcnftc:rrcoov
cry from lumbo-!>ncrnl :..pondyliti~. 

was observed. By placing the foot of the short side upon a book of the 
requirnd thickness, the deformity disappeared (Fill'.. 8281. 

Inequality in the length of the lower extremities is not uncommon, 
even in incliriduals who have not suffered from inj111·~- or disease. A dif
ference of as much as one inch has been noted, while from one half to 
one fourth inch is qnite common. 

Ciratricial contractions on one side of the chest or acclomen, as after 
extensive burns or in chronic pleuritic mlhesions with collapse of the 
lung, also prnduce this deformity. The treatment will be considered 
with that of rotary-latera l rnnatnre. 

Rotary-lateral C11t1>at11re.-Rotatio11 of the boc1ies of the vertebrre 
npon each other, and upon the sacrum and subseqnent or simnltaneous 
lateral ctu·vature, is one of the most clifficnlt deformities to correct. The 
chief cause is loss of the normal equilibrium of the mnscles of the two 
sides of the trnnk. The tenclency to deformity is increased by the habit 
of sitting sidewise at the table or desk, with one shoulder d:·oopin~ 
while the other is elevated, or in tbc twisted and unnatural position which 
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females on horseback assn me. A large majority of those affected are 
chlorotic girls, between thfrteen and eighteen years of age, although 
this deformity is occasionally met with in muscular and healthy porters 
or laborers who habitnally carry heaxy weights upon one shoulde1·. The 
rotation most frequently commences in the lumbar region. The s1Jines 
are pointed to the right, while the anterior aspect of the bodies of the 
vertebrre are made to look towarcl the left. The convexity of the curve 
is to the left, the right shoulder is prominent, the apex tilted outward, 
the angles of the ribs on this side project abnormal ly, and there is a fold
ing in ot· wrinkling of the skin between the iliac crest and the thorax 
(B'ig. 830). 

The chief agent in this distortion is believed to be the latissimns-dorsi 
muscle. Acting upon the tips of the long spines of the lumbar vertebrro 
from its insertion in the humerus (aDL1 indirectly through the pectoralis 
major, from the claYicle and sternum), the spines are twisted to the right, 
causing the rotation of the bodies to the left; 
the shoulder blade is tilted outward, and the 
ribs are bent nnder the contraction of this long 
and comparatively powerful muscle. 

In some instances the abdominal muscles take 
part in the unilateral contractio11, while in others 
the deformity commences with the rotation of 
the dorsal Yertebrro by the action of the serratus
magnus, rhomboidei, anc1 deep short muscles of 
the bark. No matter where the primary cune 
takes place, a second or compensatory curve fol
lo11's in all chronic cases. 

The diagnosis of rotary-lateral curvature will 
depend upon the prominence of the shoulc1cr 
blade, bulging of the ribs, and the approxima
tion of the crest of the ilium and thorax of the 
right (or affected) side. Caries of the spine may 
be eliminated by the absence of abnormal tem
perature, freedom from paiu when direct pres
sure is made from the head along the vertebral 
column, and absence of symptoms of compres
sion of the cord or nerves in the intervertebral 1"io.t~:~·i;~{~~r?fi11\~~~1

1~~;;·~r 
notches. Psoas absc<'SS is present in a certain •g•. 
proportion of cases of osti tis of tbe vertebrre. 

In simple lateral cnrvatnre the ribs are not projected, as when rota
tion occurs, nor is the tip of the shoulder blade so prominent. 

The prognosis varies with the character of the lesion. In recent 
lateral rurrnt11re, clue to ineqnality of length in the extremities, it is 
frl\"orable. In rotary-lateral cnrrnture, within the first few months of 
the lesion , a cure may be effected. In old cases, while the deformity 
may be arrested, it is difficnlt and often impossible to re tore the normal 
c01;tonr or the spine and ribs. 

Treatment.-"rhen the lesion is clue to loss of equilibrium in the 
r.1 
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muscles of the two sides, especial attention should be directed to the 
de,.elopment of the organs of the weaker side, and at times it is necessary 
to impair the nutrition of the muscles of the stronger half of the trunk. 
When the deformity is on the right side, the muscles of the left arm 

and side should be ex
ercised by the use of 
the dumb-bells, elastic 
strap, swing, or hori
zontal bar. It is often 
advisable to place the 
right arm and hand iu 
a sling, to prevent the 
further development of 
these muscles. Mas
sage or kneading, con
fined to the left half of 
the body, and the gal
vanic current to the 
same region two or 
three times a week will 

be advisable. Tonics, judicious feeding, and out-of-door life are essen
tial features of treatment. The patient should be directed to sit squarely 
upon the buttocks, and not to droop or loll to one side. In reclining, 
the body should be placed in such a position that the offending muscles 
are put npon the stretch (Fig. 831). The deformity is temporarily over
come by the employment of 'Volff's cradle (Fig. 832). The belt passes 
over the projecting ribs and shoulder blade, thus bringing the weight of 
the trunk upon these 
parts, while gravity 
aid in overcoming the 
curvature in the lum
bar region. 

In a certain vropor
tion of cases, mechan
ical support of the 
thorax is indicated, es
pecially in those cases 
where from muscular 
weakness it is all!1ost 
impossible to hold the 
spine erect. Por this 
pmpose the plaster-of-
Paris jacket or the perforated corset may be used. The latter (Figs. 
833, 834) I have found very satisfactory. It is to be commended, for tile 
reason that it can be readily removecl at night, and is more cleanly than 
a permanent plaster jacket. \\7 hen the gypsum is applied it should be 
split down the front, taken off and fixed for lacing so that it may be re
moved when necessary. 
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This perforated corRet is made as follows: A 11laster-of-Pal'is jacket 
is applied as hereafter direeted, and as soon as this hardens (in from ten 
to thirty minutes) it is split down the median line in front, remornd 
from the body, and the cut edges placed and held in apposition by a 
bandage carried around and over the entire jacket. This shell is to be 
used as a mold in which a cast of the deformed thorax is to be rnade. 
It is thoroughly greased on its inner surface, placed upon the floor, 
and filled with stiff plaster mortar. "'hen this hardens, the shell is 
removed, leal'ing an exact cast of the thorax, npon which the corset is 
to be built. 

'l'he materials needed are white glue, ordinary muslin rollers, ttat 
spring steel about one eighth of an inch wide and very thin, and one 
yard of Canton flannel. Pince the flannel 
with the soft plush next to the plaster, and 
stitch this tightly to the model, so that it is 
not wrinkled. It should be sewed only along 
the middle line in front. The glue should 
now be clissoh'ed in 
warm water. Strips 
of bandage about two 
feet long ancl two in
ches in width are 
clipped in the gl ne 
and laid on the flan
nel which is around 
the model. As soon 
as a single thickness 
has been applied, 
strips of the steel 
wire, cut not quite 
as long as the corset, 
are placed one inch 

apart o\·er its entire Foo. 8'S.-Co"'" """'' "''" 
surface, and helcl in \'anee't1 mclho<l. 

place by a string 

Fw. 834.-The:.am~,applied. 

wound around as they are laid on. A long, dry roller is next carried 
around the model from above downwai·d, and drawn so tight that the 
steel springs are made to conform exactly to the snrface of the corset. 
l'pon this two additional layers of the short strips of roller clipped in 
glue are Jnid. 'l'he corset shonld he left for se\'eral hours in the hot 
sun, or by a fire, until it is thoroughly dried. It is then split down 
the front, removed, and the eclges bound with chamois skin_ Hooks 
for Jacin" should be fastened along the edges in front. Perforations 
mav be ~rnd e bet\Yeen the springs with a wadding pnncb. This ap
pa;,'ltus, when properly made, fits accurately about the body in the most 
favorable position for tlw correction of the deformity. It !'an be re
moved at night npon rPtiring and for bathing, chang~s of clothing, mas
sage, and electricity. It is lighter and cleaner than the plaster-of-Paris 
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jacket. \Yhen the necessm·y material s can not bP ha<l, th e plastPr jucket 
should be employed. 

Dr. Newton Hhafl'er, of N ew Y ork, n-'t'ommend~ the appararus use<l 
by him in a larg-e experience, ancl shown in the U('COmpanying c·uts. The 
peldc band and straps support a perpen<lirnlar bar, whid1 terminates in 
the axilla of the unaffected side, and from this bar thp traction force is 
exerted. The perforated metal shield presses upon the angles of the <lis
wrted ribs (Fig. 836). 

Opem til·e inte1·ference in muscular scoliosis is rarely called for. In 
extreme cases, when the latissimus dorsi of one side is greatly shortened 

FIG. q~t~.-The Mme. with Shaffer·~ rotary
lutl'ml-cur\'nturc 11ppnrntu.i npplic<l. 

and increased in development, correction of the cur\'ature may be expe· 
dited by the subcutaneous division of this muscle. 

\Yhen latPrn l or rotary-lateral rnrrnture of the spine resnlts from in
equality in the Ieng-th of the lower extremities, the first indication in 
treatment is to ele\'ate the shoe of the short side, and thns brinp; the 
plane of the iliac crests at a right angle to the axis of the ,·ertebral 
coll1mn. If tl1e deformity is not entirely correeted by this plnn, the 
measures just detailed should be also ernployNI. 

" rhen the def<ll'lnity is caused by superficial ricatricial ('Ontraction~, 
their di vision is essential. In pleuritic adhesions, with collap;,e of the 
lung, the treatment given for rotary-lateral cu1·1·atnre du e to n111'c11lar 
asymmetry should be adopted. 

Anterior and Posterior Curvature of /111' Spin,.. Anterior rurrnturt', 
or "stoop shoulder, 11 usuall y occurs in the dorRO-C'l)rdrnl n:gfons: occa
sionally the ~ntire rolumn is im·olvecl. It may be r:rnsetl by-1! partial 
or complete paralysis of the erector muscles of the back; 2, tome spasm 
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of the abclominal muscles; 3, from inadve1tPnce, as in the habit of allow
ing the shou lders lo druop forward, with oi· \\ithout the carrying of bur
dens; 4, cieatricial rontmctions in the anterior thoracic and abdominal 
regions; ;), lw1·edity. 

Complete pamlyRis of the muscles of the back is exceedingly rare. 
l.Jnilateral pal'esis is not altogether uncommon. The most frequent con
dition is one of ge nernl impairment of 
muscular tone, the head and upper spine 
gravitat ing forwal'd as the muscles yield, 
until the posterior ligaments are elon
gated and the ante1for marg ins of the 
interrertebral disks narrowed by com
pression. The habit of ('[L!Tying a heavy 
burden upon one shoulder is more likely 
to induce mtary-Jateral currnture than 
cyplwsis. The indications are to cor
rect the deformity by the use of braces, 
and to increase the tone of the muscles 
the nutrition of which is impaired. 

To meet the former, in mild cases a 
double elastic brace, such as is sh0\\'11 
in Fig. 838, will be su fficient. :Massage, 
electricity, tonics, and out-of-door life • 
are also essential feamres of treatment. 

Posterior curvature of the spine, 
lordosis or "sway-back," is far less fre-
quent than the condition just described. Fso. B3i.-~hnffc·~~·~~:1:1~~;.ntus foreorrccting 

It occurs almost al\\'ays in the lumbar 
region. In the later months of pregnancy it is a common cond ition, 
and is met \\'ith in inJividuals with unusual de\'elopment of the stom

ach .and abdominal dscera, or in 
cases of chron ic abdominal tumor 
(fibroid, etr.). 

Spondylitis.-Destrncth'e os
titis of the ,·ertebr:e. common!\· 
known as Pott's disease, occm~s 
usnally between the third and fif
teenth year of life. In exceptional 
instances i t is observed prior to 
tl1ree years of age, wh ile not more 

fw.838.-Nyrop'~i;pringbrnl·C. ( ,\ftcrHccvc:;.) tJrnn One fi[th Of n]l Cases OCCUr 
after the fifteen th year. It is 

therefore eminently a disease of the growing period, when rapid nutritive 
chan,ges are taking p1are in the bones. 

\Vhile 11 ,, portion of the spine is exempt, the disease is much more 
frequent in the dorsal ,·ertebne, which are i1woh'ed in about (\\'O thirds 
of all cases. The lu mbar and cerl"ical portions of the column are about 
equally liable to Jestrnctirn ostitis. Occipito-cervical disease is rare. 



894 A TEXT-BOOK O:\' SUHGERY. 

Ostitis in the lower cerl'iral region is apt to iu1·oh·e the npper dorsal by 
extension, and the same is true of ostitis of the lower dorsal in their 
relation to the lumbar vertebr;e. Lumbo·8:1Cral disease is not altogether 
uncommon. Destructive ostitis of the spine is divided into occipi/o. 
cervical, cen1ical, cffvico·dorsal, dorsal, dorso·l11111bar, lumbar, and 
lumbo·sacral, according to the recognized location of the disease. 

C'auses.-Tnberculous infection is the cause of Pott's disease in a 
large majority of cases. The bacillus tuberculosis is especially liable to 
attack the cancellons tissues of the ,·ei·tebrre, which bones, together with 
the sternnm and ribs, are the last to take on the changes of adnlt life. 
In the pathology of ostitis it was shown that the medulla of these bones 
remains in the rnd or embryonic condition long after the marrow of 
other bones has undergone the adult or ~·ellow change, and that con. 
sequently they are for a prolonged period liable to accidents consequent 
upon rapid nntritirn changes, ancl especially to capillary ruptnre and 
extravasation. How much more liable to accident and infection are 
these structures when they are weakened in any way by general impair· 
ment of untrition. Although a fall upon the feet or hands, or violent 
Hexion of the spine, or a blow upon the sternum or ribs, or a penetrat· 
ing wound, may lead to destructive ostitis, yet destrurti1·e iutlammation 
of thPse structures as a resnlt of traumatism is comparatively rare. 
Carcinoma and sarcoma of the rnrtebral column is Yer.v infrequent. De· 
structi ve ostitis of one or more vertebne is occasionally caused by pres· 
sure from aortic aneurism. 

Clinically, destrnctive ostitis is met with in two forms-the dry and 
the suppurative. The latter variety is more common. In dry ostitis 
pyogenic infection does not occur, the bone cells underf(O granular meta· 
morphosis, and, together with the inorganic salts of this tissue, are ab· 
sorbed. In these cases the breaking down of the bodies of the Yertebn~, 
to the extent of marked deformity, may occur withont recognized febrile 
movement. In the suppuratirn form, when mixed infection occurs, the 
destructive process is more rapid, and is accompanied by the formation 
of a nuiable quantity of embryonic tissue, the bone breaks down in 
bulk, and particles varying in size appear in the pns which results from 
the inflammatory process. The earliest pathological rhanf(e in such cases 
is in the caucellous tissue of the body. In rarer instances the lesion 
commences as a syno,·itis in the costo-Yertebral or interarticnlar joints, 
whence the disease may inrnde the intervertebral disks and bodies. Pri· 
mary intlammatiou of the iuten·ertebral fibro.cartilage is believed to be 
very rare. As the destructive process continues, the cancellons tissue 
of the body, and chiefly of the anterior portions of the colnmn. breaks 
down Wig. 830), causing abnormal curvature, with sharp projection of 
the spiuorts processes. The angular deformity is less apt to he present 
when the disease attacks the posterior portion of the body, where the 
superincumbent weight in great part falls upon the articular processes 
(Fig. 8!0). 

Symptoms.-The clinical history of Pott's disease may be divided 
into two stages: The first stage includes all the phenomena which occur 
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up to the time when deformity is recognized; the second stage embraces 
all the changes met with after deformity. The usual symptoms of the 
first stage are pain and muscular rigidicy, with rnrying exacerbations of 
temperature. Pain may be elicited when the patienl assumes the erect 
posture, by direct pressure upon the spines or the vertebnc invoh·ed, 
and by concussion of the column transmitted from the bead downward. 
"'hen the bodies alone are inrnlrnd (the usual condition) it ma.r be less
ened or made to disappear entirely by suspension of the patient from a 
portion of the column above the lesion; by bending the spine backward, 

thus throwing the weight upon the healthy articular processes; or by 
laying the patient face downward across the surgeon's lap, and making 
extension by separating the knees. 

Jiuscular ri.CJidity is recognizable in a majority of instance , and in 
children may be observed as a symptom of pain, when the presence of 
pain is denied. Fixation of the dorsal muscles is e\•iden t in the stiff 
and unusual manner in ''"hich the back is held as the patient moves 
abont. and in the a"·kward posture assumed while sitting down. If 
directed to bend the vertebral colt1mn, as in stooping to pick up some
thing from the floor, the moYements are cautious and constrained, alto· 
getber lacking in the celerity and snppleness which are seen in tlexion 
anrl extension of the vertebral column in health. In the earlier stages 
pain is clnll and steady in character, and is usua lly local, being confined 
to the neighborhood of the part affected. 

Elevation of temperalnre may bP present at all'y stage of Pott's dis· 
ease. It is, as a rule, the index of pyogenic infection with inflamma
tory and destructive processes. The thermometer may re;:dster from the 
nor:mal as high as 101°-102° F., and only in exreptional instances as high 
as 104°. In a fair proportion of cases in the early stages, aml especially 
in the dry form of ostitis, no ele,·ation of temperature can be detected. 

The second stage of the disease, that of deformity, may be present in 
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the course of u few weeks after the appearance of the fil'st stage, or se1·
Cl'al months may elap:.e. All of the symptoms of the preceding stage 
are pl'esent in the second stage of Pott's <lisease. If lJl'O}l~I' tl'eatment 
bas not been iustit11ted, interference with the functions of the corcl at 
and below the seat _of lesion, or of the nel'\·es which pass out \Jetween the 
diseased »ertebrm, is apt to occur, from displacement of the bones or as 
u result of inflammatory products pressing upon the spinal cord ancl 
nerres. Paralysis of motion and sensation, in a vurying degree, occurs 
in u certain propmtion of cases. 

\\'hen deformity occurs the convexity of tho currc is posterior in 
about ninety-five per cent of all cases. The "knuckle" may rornsist of a 
single spinous process (Fig. 889), or sereral spines may pl'Oject, as in 
Fig. 841. 

The degree of deformity depends upon the location of the disease, 
its extent, anil in part to general relaxation of the erector muscles. It 

is g1·euter when the lower 
cerviC'al and 11pper dorsal 
vcrtebrm are in 1·0!1-ed (Fig. 
842). The formation of pus 
and the resulting abscess 
and sinuses belong chiefly 
to the last stage of ostitis 
of the spine. The abscess 
may traxel along the psoas 
muscle, opening near the 
middle of the groin above 
or beneath Poupart's liga
ment, the pus may escape 
thl'ough the inguinal canal, 
o,·er the iliac crest, or 
through the sarro-sciatic 
notch ; or it may be arrest
ed at a higher point and 
csca pe recognition, unless 
careful examination is made 
under ether narrosis. 

Spinal abscess is usually 
single, occasionall~' double. 
\Yhen occurring in the up-

FIG. b ·l~.-Curi~B oftl~~r~f~~f~.~;l~~~~~1ird, fourth, and fifth per dorsal region it may be 
arrested by the diaphragm, 

or pass behind this into the sheath or fascia of the psoas muscle. 
Abscess in ostitis of the bodies almost always tral'e!s downward on one 
or the other side of the antero-lnterul aspect of the spine. \\'hen the 
articular processes or Jaminm are involved, the pus may penetrate the 
dorsal muscles an<l point posteriorly. 

In occipito-cerdcal or npp<'r cerl'ical spondylitis, the pns collection 
often appears at the posterior wall or the pharynx (rdroplwryrigeal 
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absress). Interferen!'e with deglutition a nd phonation is not infrequent. 
The contents of an ahsr·ess re:mlting from dest1·uctil·e ostitis of the eer
vi<·al vertelmc may also descend along the deep fa>c ia of the neck and 
pass into the thorax or the mediastinum. In thi s manne1· it occasionally 
finds its way into the pericardium. 

Amyloid changes of the viscera are a mong the late symptoms of 
cl1ronic spoml ylitis. 

Diagno.<is.-In general the recognition o( the disease will depend 
upon a hi story in accordance with most of the sympto ms just detailed. 
As to the po1·tion of the coh1mn inrolved, the appreciation of localized 
pain by dirPct or imlirect pressurn is an indication of ,·alue. " ' hen the 
efferent nerves are involved by pressure from the produ cts of inflamma
tion, certain di sturbances in their course or distribution are of diagnostic 
importance. Spas m of the larynx, pharynx, diaphragm, pain clown the 
arm, etc., naturally attract attention to the points of exit of the nerves 
ouppl ying these parts. \Yhen tenclernPss in the region of the psoas mus
cles is ev idenced by habitual indisposition to extend the thighs, lumbar 
ostitis may be suspected. \Yhen the gibbosity is recogni zed, a diagnosis 
is no longer doubtful. The early recognition of abscess in the abdominal 
region is possible only by palpation under profound narcosis. 

If the articular processes are diseased, bending of the spinal column 
backwanl will increase the pain. Placing the patient on the abdomen, 
ll'ith the head and lower ext remities depressed, will diminish it. \Vhen 
the bodies and intervertebral disks are involved, bending the spine back
ward will relieve the pressure symptoms. 

Treatment.-In the mechanical treatment the indications are to se
cure fixation of the spinal column in the position of least discomfort to 
the patient. Jmlicious medication , good foocl, and pure air are the in 
clications in the constitutional treatment. The character of the mechani sm 
to be usecl will depend in good part upon the portion of the vertebral 
column im·ol\'e•l. It is essential, in order that any apparatus may fully 
meet the indications, that not onl y shall the disease(l bones and the 
healthy tissues be held practically immornble, but the uperincum bent 
weight be lifted. Fixation may be accomplished by any form of well
adjnsted apparat11s, but lifting the weight of the body, which is above 
the seat of disease, is a more clif!icnlt undertaking. 

The downward pressnre upon the bodies when. as is usual , these 
strnctures are invo1'·ec1 anil breaking down, ean be in great part obviated 
by extension or backward bending of the spine, in which manCT'une thP 
pressnre is transfen ecl from the bodies and intervertebral disks to the 
art ic11lar processes a.ncl pedicles. 

l\foch of the apparatus dc1·ised for the arrest and ClLl'C of P ott's dis
ease is based upon t hi s principle. Another method is based upon the 
principle of lifting the parts aborn the seat of the lesion, and removin~ 
in pa rt the pressure, not only from the bod ie8 but also from the nrticuln
proces6es (extension and co unter~extension, or suRpension). 

To accomplish the former the spinal braces of Jlrs. Jlads, Taylor, 
aml Shafier have been cons trncted. For complete extension or lifting, 
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the plastel'-of-Paris jacket or the jnl'y-mast of Prof. Sayre, and the 
suspension carriage of J)r. Meigs Case, more nea rly meet all the indi
eations. 

In appropriate cases each of these forms of apparatus, if propel'ly 
adj usted and intelligently worn, will accomplish all that is pos~il>l e in 
the mechanical treatment of Pott's disease. Much of the discredit which 
is brought upon any particular apparatus can justly be charged to the 
la.ck of judgment in the selection of cases, want of skill in the adjust
ment of the instru ment, and fail11J"e on the part of the attendant or 
patient in persisting in its nse a sufficient length of time. 

The selection of the apparatus best a.da pted to succeed will depend 
upon the location of the disease and the age and conformation of the 
patient. Clinical ly the spinal column is divisible into three reµ"ions : 1, 
embracing the occipito-cervical articulation, the cervical vertebne, and 
down to the third dorsal ; 2, from the third to the tenth dorsal; 3, from 
the tenth dorsal to the sacro-lumbar articulation. 

The lower region is more amenable to treatment, the upper next, 
while the miclc1.le region , which is most frequently inrnh'ed in osritis, is 
the most difficult, to manage. 

Tliird Region.-In the mechanical treatment of Potrs disease in the 
third region, Sayre's plaster-of-Paris jacket, of light make and prop

erly adjusted, will give great satis
faction . In its appliration the fol
lowing articles are essential: 

1, A snspension apparatus: 2, a 
tight-fitt ing, seamless, knit shfrt; 
3, plaster-of-Paris bandages. The 
suspension apparatus of R eynclers 
& Co. (Fig. 843) consists of an iron 
crossbar from which are suspended 
padded loops for each axilla, and a 
chin ancl occiput swing for lifting 
from these poi u ts. The crossbar is 
attachecl at its renter to a block 
and pulley. After the knit shirt is 
applied, the arms of the patient are 
slipped throngh the patldecl loops 
while the collar is buckled around 
beneath the chin am1 occiput. The 

"'°· "'-~i'ir:,~~T:~~[t"'~'~i~[~' ~.rr;i:\ng P'"'"'- ~~~:~~~a~~ l~~J~~~=c~s~~n~~~~ s~,'.~~~ 
the lift is made the tension will be 

eqnally clistrihntecl. The block of the pulley apparatus may be fa stened 
to a hook in the ceiling or to the tripod (Fig. 844). The plaster band
ages-the method of preparing which is given on page 156-should be 
perfectly fresh a nd well made, fo r a. good deal of succe s depends upon 
the quality of the gypsum and the thoroughness with which it is worked 
into the meshes of the crinoline. As the direction for applying this 
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jacket, as gh·en by Prof. Sayre-to whom the profe•sion is indebted for 
bringing it so prominently into use-can not be impro,·ed upon, 1 gh'e 
it in his language: 

"Before applying the plaster banda!(e. I place o,·er the abdomen, be· 
tween the shirt and the skin , a pad composed of a towel folded 11p so as 
to form a wedge-shaped mass, the thin edge being directed domHrnrd . 
This is intended to leave room, when removed, for the expansion of the 
abdomen after meals, ancl so I call it the 'dinner pad.' It is important 
to make it thin where it comes under the lower eclge of the jacket, or else 
the jacket would fit too 
loosely about the lower 
part of the abdomen. It 
should be taken out just 
before the plaster sets. 
It is always a good plan 
to get the patient to eat 
a hearty meal before the 
jacket is applied, but this 
precaution of allowing 
room for meals shou ld 
never he neglec ted. 

"Ir there are any very 
prominent spinons pro
cesses which, at the sa me 
time, may h ave become 
in Hamed in consequence 
of preRsure prod need by 
instm men ts previously 
worn 1 or from lying in 
bed, snch places should 
be gnarde<l by little pads 
of cotton or cloth, or little 
glm·e fingers filled with 
wool placed on ei ther side 
of them. Another detail, 
which I have found to be 
of practical Yalue in some 

~.~;:~;;. ti~e ~;l~rt:~~l;~:t~~~ fa 844.-Suspen>ion appr;~t;;~ 8~~ . :'.l'>Od in t<>>ilion foo lining. 

anterior iliac spine, of two 
or three thicknesses of folded cloth three or four foehes in kngth. If 
these littl e pads be removed just before the plaster has completely set, 
such bony processes will be left free from pressure. 

"If the patient be a female, ancl especia ll y if she be deYeloping at the 
time, it will be necessary to apply a pad under the sh irt o,·er eaeh breast 
before the plaster bandage is put on. These patls shonlcl he remtH'ecl just 
before the plaste1· sets, and at the same time slight pressure shonld be 
made o1·er the sternum for the purpose of indenting the central portion 



900 A TEXT-BOOK OX SUIWERY. 

of I he plaster jacket, and of thus giving form to the body. and of remm·
iog pressure from the breasts. 

''The skin-titting shirt having been tied over the shn11ltlers, and then 
pulled clown, and kept stretched by means of tapes applied, one in front, 
tlie other bPhind, near its lower edge, and tied tightly 01,er a handker
chief placed on the perinreum, the patient is to be gently and slo\\'ly 
drawn np by means of the apparatus until he feels perfectly comfortable, 
and 11ei>a beyond tltat point, and while he is retained in this position the 
plaster bandage is to be applied. A prepared and saturated roller, "·hi ch 
has been gently squeezed to remo1·e all surplus water, is now applied 
around the smallest part of the body, and is carried around and around 
the trunk downward to the crest of the ilium, and a little beyond i t, and 
afterward from below upward in a sp iral direction, until the entire trnnk 
from the pelvis to the axillre has been incasecl. The banrlage should be 
placeil smoothly around the body, nut drawn too tight, and especial care 
taken not to have any single turn of the bandage tighter than the rest. 
Each layer of bandage shonlcl be rubbed most thoroughly with the hand 
by an assistant, that the plaster may be closely incorporalecl in the meshes 
uf the crinoline, and binil together the various bandages which make up 
the jacket, thus making it much stronger than if attention is not paid to 
this particular. If you notice any spot which seems weak or likely to 
gire way, pass the bandage OYer it, and then fold it back on itself, and 
do this until you ba,-e placed several thicknesses of bandage oYer tbis 
point, being careful to wet all well together, and then pass a turn com
pletely around the trunk Lo retain any ends which might have a tendency 
to become detached. 

"In a very short time the pl ast~r sets with sufficient firmness, so that 
the patient can be removed from the suspending apparatus, and laid 
upon his face or back on a hair mattress, or-what is preferable, espe
cially when there is much projection of the spino11s processes or sternum 
-an air bed. Before the p laster has completely set, the dinner pacl is t• 
be removed, and the plaster gently pressed in with the hand in front of 
each iliac spiuous process, for the purpose of widening the jacket o,·er 
the bony projections. In the case of a young child with a small pelvis 
it may happen that the circumference of the body at the umbilicus is as 
great as around the pelds, but, as the soft parts in the lumbar region 
allow us to mold the plaster as we choose, you can still obtain a point of 
support at the pell-is; if, as the jacket hardens, you will press it in at 
the sides above the ilium, and in front and rear above the pubes, the an
tero-posterior diameter above will be the longer, while below it will be 
the transvel'Se onP." 

'Vhen the angular projPction is extreme, or when an ulcer exists, it 
will be advisable to cut a hole in the jacket at this point large enough to 
peeven t any undue pressure. In case of abscess, a window of sufficient 
size to allow free drainage, and a frequent change of dressing, should be 
made. 

The commendable featnres of this plan of treatment are the extension 
obtained by suspension, fixation by the plaster while in the most favor-
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able poRition, and the cheapness and rea<l iness with which it may be em
ployed. 

The objectinns an•, uncleanliness by reason of the immoYable nature 
of the appamtu•, and the excoriations which are a cause of considerable 
eomplaint. The first objection may be met by splitting the corset down 
in front and rrap1Jlying it each time while the patient is suspended, and 
making it tight by a roller carried around the body se,·ernl times; or a 
row of hooks may be fastened on either side of the line of section and 
eorRet-lacing nsecl to bold the jacket closely adjusted. As for excoria
tions, it may be said that no apparatus which grasps the body tight 
enough to secure fixation is free from this clang-er. \Yben they occur 
with the plaster jacket, the fault generally lies either 
in the improper manner of its application or care
lessness on the part of the attendant. 

Second Region. - "Then 
the middle or dorsal region 
is in vol n id, the plaster jacket 
is not so serdceable as in 
ostilis of the Yertebrw in the 
lower region of the spine, 
although much good will he 
accomplished by the partial 
fixation of th<> thorax as high 
as to the level of the axi llm. 
The pflicacy of this method 
diminishes the higher the di
seased process is located, and, 
when the lesion invades the 
sixth dorsal, or abo1·e this 
point, the jacket without 
bead suspension is almost 

f'rn. ~~:ir;;ny(~~~{cu:~~~:;\hc~d- ~=~:::· a~~'~l t~;~c;et:~~I;~~~~ F·~:;,~~fn~,~~r;,r.(~~n~; 
sal suspension of the bead, 

or elevation of the chin is an essential feature of treatment. A farnrable 
result would be achieved in a greater proportion of cases if this point 
were insisted upon, and the prejudice against the suspension apparatus 
or chin-lift 01·ercome. 

In the application of the jury-mast the patient should be suspended 
as just described, and a plaster :jacket applied from just abo,-e the tro
chanters up as high as the a::.-ilhc. After two layers of the plaster band
ap;es ha1·e been appliPcl, the jur,v-mast is adjusted, nnd its Jrame11·ork 
eo,·ered in with the succeeding layers of bandap;P. The jur.''-mast (Fiµ;. 
845) consists of a back piece, in shape not unlike the in1·e t·tecl letlPr r, 
made of soft iron, whieh enables it to be accurately molded to fit the sur
face to which it is applied. To this are fastenpd two or three sttips of 
tin, made rough by a. series of perforations with an awl. ·~ the uppPr 
encl of the back piece a curved bar of light steel is attached, in such a 
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manner that it can be raised or depressed at will. At the end of this 
crane is a light crossbar, hooked at each extremity, from which the collar 

is snspended. "I.feet· the ttr,t 
tll'O layers of plaster bandages 
ham hardened, the apparatus is 
bent to fit the surface of the 
back, and is adjusted to the 
jacket, with the middle piece or 
crane exactly in the median line 
of the back of the neck and 
occiput, and its extremity over 
t.he center of the top of the 
head, so that traction by the 
strips will be directly upward. 
It is fastened by carrying pJas. 
ter rollers o,·er the tin strips and 
back piece, and working in plas
ter mortai·. "Then the plaster 
hardens, the apparatus is im
mo\'ably incorporated into the 
jacket. The suspension collar 
shonlcl now be bncklecl beneath 

Fm. 847.-Shnffcr';i modification of Tn~·lor's spinal brace. the OCci pita} protuberance, and 
the strips tightened enough to 

lift the weif(h t of the heacl from the neck. The jacket may be converted 
into a movable corset, by splitting it along 
the midclle l ine in front and attaching 
hooks for lacing (Fig. 846). If the jury
mast can not be applied, in ostitis involv
ing the vertebrm between the tl1ird and 
ninth dorsal, Shaffer's modification of Tay
lor's brace should be preferred. 

"The patient is placed prone upon two 
tables of equal height, an cl the tables are 
then separated so that the diseased area 
may be freely accessible from all sides. 
One assistant grasps the patient under the 
axillm, the other makes steady bnt easy 
traction at the thighs. "Thile the patient 
is in this prone position the operator tits 
the uprights to the line of th<i transverse 
processes; in other words, adjusts the ap
paratus to the deformity. A pair of 'mon-

key-wrPnches' may be easily userl as a pair Fw. "'·-'""""'" heod ,.,.1 """ ,,,1,. of le\•ers with which to bend the annealed port n(ldt:<l to Taylor's brace. 

steel uprights into any shape. It takes 
but a few TUOmPnts to adapt the uprights to the deformity. The trac
tion is affording relief, and is not producing any injury. Then the ap-
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paratns is laid on the back accurately, traction is stead il y maintained, 
and the thomric and peldc st raps are fastened. \Yhen the operation 
is complete, the patient is lirmly secured in an apparatus which affords 
a support that ran be maintained by the thoracic, axillary, and pelvic 
straps, and the uprights are held , without undue pressure, in their posi
tion by the circular s traps aml bands."* 

The rn lue of this apparatus consists in the fair degree of fi xation 
which it secures, hut chietty in the fact that, when properly applied, the 
dor,al spine is extended, that is, bent backward to such a degrne that 
the weig ht from above is removed from the di seased bodies and trans
ferred to the sou ml articu lar pt'ocesses ana peilicles. rr t his position is 
properly maintained, relief will u sually follow in those cases where the 
bodies alone are inrolved. The chin-rest or elevator (Fig. 848), may be 
attached to this same apparatus. 

First Region.-In ostitis of the vertebral column, from the third 
dorsal to the occipito-atloicl articulation, the treatment shoultl be by sus
pension from the chin and occi
put, or by tilting or lifting the 
chin upward . In accomplishing 
this end the jury-mast, or chin
rest, appliecl and worn as just 
described, will meet the intlica
tions. Much goocl may be ob
tainetl from the judicious use of 
extension in the l'ecumbent pos
ture (Fig. 849). This apparatus 
may be worn at nig ht, wh en the 
head stall of the jury-mast, or 

F10. 84-9.-Extensionintherecumbentposture. 
_ (After lfoc\'cs.) 

chin-lift, is remo,-ed. In the worst class of cases it is advisable to em
ploy the extension in bed until the symptoms of paralysis are relie,·ed. 
Instead of the block and pulley, with weight, the extension may be 
made by elastic bands attached to the chin-a nd-occipu t collar, rhin
piece, and the heacl of the bed, while, if necessary, fixation may be 
secured by elPvating the head of the bed six or eight inches. 

The suspension carriage of Dr. Meigs Case, which lifts from the 
axillm, ch in, and occipnt (Fig. 850), is a ,-aluable apparatus in the treat
ment of Pott's disease in the cervical and upper dorsal re;rion. If the 
rlegree of elastic suspension from the chin a nd occipnt which it affords 
during the waking hours is continued c1 nrin ~ s lePp, by the method of 
extension in the recumbent posture above g i,·en. Rnccess will be 
achieved in the majority of cases. It is chiefl y objectionable by reason 
of its high prire, which places i t beyond the reach of many who can 
obtain the jury- mast. 

As to the value of the various mechanical devices, Prof. Gibney con
cludes "that in Yery yo ung children, from two to fh·e years, the wire cni· 
rass with a gootl rest for the head and means for making moderate trac-

•" Pott's Discn:;r," etc .. ~-:;\[. Shaffer. :'il. D. G. P. Putnnm':-; Son!'<, ~cw York. 181!1. 



!JU! A TEXT- BOOK 0'.'{ SURGERY. 

tion, sueh as the swing in the jury-mast, is an excellent apparatus. In 
olcler chilclren some modification of the Taylor chin-piecP or the \\'hit
man chin-rest attachecl to a plaster-of-Paris jacket or corset should he 
employed. For the prartitioner remote from a large dty, and with no 

good instrument maker 
at hand, nothing is 
quite so good as the 
plaster-of-Paris jacket 
with the jury-mast." 

The snccessful man
agement of Pott's dis
ease depends not only 
upon a thorough prac
tical knowledge of the 
construction and appli
cation of the mechan
ical apparatus required, 
hut npon the careful 
and constant attention 
of a competent surgeon 
during the entire time, 
from the incipiency of 
the spondylitis nntil 
several months have 
elapsed after consoli
dation is effected. The 
prevention of chafing 
and sores, the renewal 
or tightening of the ap
paratus, require almost 
as much skill as in the 
diagnosis and first ad
justment of the mech
anism. As regards ab
scess in ostitis of the 
Yertebral column, it 

FH .. 8:.o.- IJr. Ml:ig:-; \~~·;11ju:!~~~~~o;,~~~~~~~c, for both the ;.tnnJ- may be said that in-

cision and drainage, as 
shown hy Dr. Shaffer, are not inclicatecl unless pyogenic infection of 
the tttbercuJous abscess has occuJTecl. Pain, hi,trh temperature, and 
other symptoms of septic absorption will indicate infection. Fresh air, 
well-selected articles of food, and tonics am essential. In the seYerer 
cases, in which n myelitis is developed from compression b.1· the prod
ucts of inflammation, potassium iodide, in full ancl continued doses, is 
recommended by Prof. Gibney. In all cases where the recumbent pos
ture is assumed, nn effort should be made to keep the patient on the 
back, with a pillo"· so arranged that the spinal column is bent well 
backward, and the pressure on the bodies in this way partially relieved. 
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The suspensory cradle of Reeves will accomplish this end more suc
ce~sfully. A splint or shell is made of gutta-percha or sole-leather, and 
molded accurately to the back, from the sacrnm to the neck. \Yith thi; 
held in position by a roller, the patient, while lying down, is supported 
by the swing, as shown in ~~ig. 851. 

Spina Bljida. - Tbis condition results from a failure of development 
in the laminm and spines of one or more of the venebne. Through the 
opening left by this incomplete closure of tbe bony canal the membranes 
of the cord are protruded, forming a sac of variable size, which is dis
tended by the cerebro-spinal tluid. The cord itself may be wholly or in 
part spread ont, and compressed against tbe sac, or the ti laments of the 
cauda equ ina may terminate in bulb-like ends iu the imesting mem
brane. 

t:\pina bi Iida is met with most frequently in the l um ho-sacral region, 
next in frequency in tile neck, rarely elsewhere. One fissure may exist 
below and one above in 

tbe same cbild, though it ~~ ~ 
is Yery ra.rely muliiple. . I 

The tumor may rnry .ll'. · · 
in size from one incb to ~::,,,;, _ - _ _ :_. 
six or eight inches in the ~~ ~..__ _ _ _ _ _ 
longest diameter, and may 
be sessile or pecluncu- FIG. 851.-Rccvc!'.'S i;,uspcn .. or~· crn.ll~· ( .\flt-r H~t:H~. J 
lated. It is elastic to the 
touch, and i usually covered by the integument, which is thinner than 
nornrnl. In some instances the skin is wanting O\'er the ma~s, the pro
truding dura 11wter forming the outside ro,·ering of the mass. 

The character of the swelling may be recognized by its congenital 
origin, its location in the median line of the bark, almost always in the 
lumbo-sacral region. its smooth contour, elasticity, nncl rhiefl~' b,1· its 
rnl'iable size. It becomes larger ancl more tense dnrinp; tbe act of cryin!!. 
and by pressure its contents may in part be forced back into the spinal 
canal and \'entrieles of the brain. Conrnlshe mO\·ements may follow too 
great and prolonged compression of the tumor. The progn;>sis is, as a 
rnle, very unfavorable. Ulceration of the integument 01·er the rnas,, fol
lowed by rupture of the sac, is apt to occur, usually encling in death. A 
recovery after this accident is rare, nlthough such cases are reported. 
Or the tumor may remain indelinitely in about the snme condition as at 
IJil'th. Paralysis, more or less complete, in the lower ext remities, is the 
rule. 

The palliath-e treatment of spina bifida consists in the application of 
moderate com press ion tn-er the tumor, at the same tim e protecting the 
integument from nll frritation and injury. This plan of treatment should 
be followed ont for one or two years, nulPss more radical measures nre 
indieated by the failure of this method to arrest or greatl.1· retarcl the 
growth of the swelling. \\' hen the tumor is sudden ly increased in size 
and tension, tempornry benefit may be obtained by drawing off a smnll 
quantity of the Jluid. From 3j to :; j may be withdrawn by the aspira-

fi2 
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tor. The smallest needle should be employed, and the contents slowly 
evacuated. The quantity of lluid to be i·emo,·ed will rnry with the size 
and tension of the tumor, and the effect produced hy the aRpiration. 
Two or three dracbms will usually sutlice. The operation may be re
peated as often as the symptoms demand. It is advisable to introduce 
the needle through the side of the tumor rather than in the niiddle line. 
In spina bifida when the tumor is well peclunculatecl and the communi
cation between the sac and m~mbranes of the cord is not large, a cure 
may be effected by the method of Morton, which consists in the injection 
o[ the following solution: Iodine, grs. x; ioclicle of potassium, grs. xxx; 
glycerin, 3 j . From 3 ss. to 3 j or more of the llt1id is withdrawn from 
the sac, and from 3 ss. to 3 iij of the iodine solution injected, and the 
puncture covered with collodion. This operation may be repeated if 
necessary . A more radical procedure is the extirpation of the sac by 
dissection, co,·eifog in the cord by a plastic operation with skin flaps. 
The irnpairnd vitality of the integument renders success difficult, espe
cially if there is any tension of the flaps. 

DEFOIOIITIES OF THE LOWER EX'l'RElllTY. 

The deformities of the lower extremity may be divided into those-
1, of the coxo-femoral regions ; 2, of the shaft of the femur in its en
tirety; 3. of the cond,vles; 4, of the tibia and fibula; 5, of the tarsus 
and metatarsus ; and, 6, of the phalanges. 

In this classification, distortions of the pelvis, such as in malacosteon 
and r'tehitis, are excluded, since they concern the obstetrician rather than 
the surgeon. 

At the !tip there may exist preternatnral mobility, or partial or 
complete immobility with malposition. Preternatural mobility may be 
clue to the following causes: Arrest of cle\'elopment in the bones whieh 
form the acetabulum; congenital failure of clevelopment of the head of 
the femur, or atrophy of this portion; to both of these conditions com
bined; abnormal length of the capsular ligament, anil absence of the 
ligamentnm teres. In a majority of these cases of congenital dislocation 
the abnormally small and misshapen hearl of the humerus is found in a 
shallow false growth near the rim of the normal site of the acetabulum, 
which latter is rudimentary and often filled with fibrous tissue. 

Immohility with malposition results from inflammation of the joint 
and anehylosis, witil or without destructi\'e ostitis and loss of substance. 
Contraction of the psoas and iliacus or other muscles about the hip 
which are not O\'ercome before anchylosis ensues is the chief cause of 
deformity. Dislocation with failure' at reduction always induces de
formity, and the same is true of fract111·e. 

In preternatural mobility at the hip joint (congenital disloeation) the 
s.nnptoms are chiefly a peculiar rolling gait, 01· oscillation to rip:ht and 
left in the act of walking, especially when the deformity is bilateral. 
\\'hile standing erect, the trochanters will be closer to the iliac crest 
thn11 normal, which conclition can be aecu1ately detel'miued by Xela-
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ton's or Bryant's test. Jn these cases the anterior com·exity of the cnne 
in the lumbar region js exaggerated, giving the patient a sway-back ap
pearance. If extension is made from the feet, while the trunk is fixed 
in the recumbent posture, the length of the patient will be considerablv 
increasecl over that measured in the erect position. Absence of tl;e 
head of the femur may be dPtermiued by palpation with outward rota
tion . Perforation of the acetabulum may also be made out by digital 
exploration per recturn. 

1'rwtme11t.- Locomotion in some cases may be much improYed by 
persistent effort on the part of the patient to train the muscles to hold 
the femur well up in the acetabu lu m in the act of walking. In th is man
ner the rolling character of gait may be in great part co1Tected. 

The palliative treatment of congenital dislocation of the hip consists 
in the application of some apparatus which will keep up an extension 
from the pelvis, such as would be accomplished by the double. hip splint 
of Prof. Sayr·e, or the partial sL1pport of the body to aid in locomotion, 
as by the use of crutches or the wheel carriage of Dr. Meigs Case. Within 
recent years consider·able attention bas been given to the subject of oper
ative interference for the partial or complete relief of this distressing 
deformity. lt is advised by Dr. Bradford, of Boston, and Prof. Y. P. 
Gibney, of New York. The latter recommends the following procedure: 

"Any trea tment, whether mechanical or operative, should be pre
ceded by traction in bed with enough weight to diminish and, if possi
ble, overcome the shortening. In children under th 1·ee years of age this 
preliminar-y traction requires from one to three weeks; in older children , 
from four to eight weeks. The object is to overcome tension of the ab
ductors ancl the muscles, which, together with I he ligaments, are holding 
the bone in its abnormal position. Firm trnction in the Jong axis of the 
limb, followed by extreme abduction, tl exion of the thigh on the abdo
men, and, finally , full extension with the hand 01·er the trochanter major, 
fMcing the head into the position where the acelalrnlum should be (i. e .. 
the normal location of the socket). \\'h i le the bone is held firmly in 
this position a plaster-of-Paris bandage is applied from the mammary 
line to the sole of the foot, care being taken to hold the limb in i1rn-ard 
rotation and extreme abduction with forced extension. This apparatus 
should remain on four or five months, and should it become soiled, a 1ww 
one should be applied under the same careful man ipulation. After this 
time a short leather spica or a plaster-of-Paris short hip spira should be 
worn, and the child exe1·cised on crutches with an elevat ion on the shoe 
of the sound limb, in order to keep the foot of the lame side from being 
used in walking. 

"'l'he operation of Lorenz may follow the preliminary traction of four 
or ft1·e weeks. as abm·e g iven. An inchion is made directly through the 
soft pruts ovpr tlw trochanter and head and neck of tlw displace<! bone, 
<1ntil the Y- Ji ~ament and ca}1'nle are exposecl. 1'lw capsule i"oiwned in 
the line of the Y- ligament, and hy stl'Ong outwanl rntation the head of 
the fomur is rolled a'rny from and exposes the sil<' of the acetabulnm. 
'l'he finger will now reC'oguize the ruclimenta1·y art>tahulum, and "ii:h this 



908 A TK\'.'l'-llOOK ON SUHGERY. 

as a guide the bayonet spoon will make an acetahulum large enough to 
admit the head of the bone. which iR usuall y small and misshapen. .\ 
Yery important step in the operation is to make the acetabulum large 
enough and lea\'e enough room in the upper am1 outer portion to pre,·ent 
the head of the bone from slipping out. It frequently happens that the 
pos terior part of the capsule is folded iuto the posterior part of the ace
tabulum thns made, and it will be necessary to cut these folds away he
fol'0 the operntion is completed. Deep and superficial sutureR are to be 

Fir;, k.i~.-.\ 1\am s's linC' of 
~cclit•n. { .\ftcr J'ool"I.~.) 

1:'10. 8.')3.-S<lyrc':< int<•rtM
cb:mtcriclincofscctiou 

employed, antl, after the dressing, the limb should be put up in abduc
ti on and inward rotation in a plaster-of-Paris bandage from the mammru·_v 
line to the sole of the foot . After healing of the wound, usually within 
t'"'' or three week s, the dressing should be remo\'ed, and actire and 
passh'e motion encouraged under the immediate supervision of the oper
a tor. A short leather spica may be employed as a conrnlescing sup
port.'' 

The success of this procedure will in a great measure depend upon 
the aseptic technique and absence of supp11mtion. 

In anchylosis at the hip with malposition the thigh is generall)' 
flexed upon the abdomen and adducted with outward rotation. "'lwn 
destructive osteo-arthritis has occurred the trochauter will be seen 
nearer to the iliac crest than on the Houm1 Hide, a condition which 
does not exist when the anch ylosis has occurred from non-destrurti\'C 
ar thritis. 

On account of muscular rigidity the exact condition of anchylosis can 
not u sually be determined withou t ether narcosis. ,\certain degree of 
mobility is present as a rule. 

1'rt:alment.-" Then the malposition is such that usefuln ess is im 
paired, or comfo rt interfered with , an effort to reli e\'e the cleformit)· hr 
opera tion is justifi able, p rovided that all local inflammatory symptoms 
are ab~ent and tha t the general condition of the patient is such that no 
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ri•k is incurred by the procedure. Under ordinary conditions the opeia
tion i' not attended with danger. 

In o•teotomy at the hip for the re lief of deformity three procedures 
may be entertained: Section of the neck of the femur, just abO\'e the 
p:reat trochanter (Adams, Fig. 852); the intertrochanteric sertion of 
Sayre (Fig. 853); or the snbtrochanteric ope1·ation of Gant (Fig. 85-1). 
The objections to Adams's line of section is that often, on acco unt of dis
appearance of the head and neck of the bone, it is impossible; and, sec
ondly and chiefly, if disease bas exiRted at the joint, this line of section 
is so near the old seat of osteo-arthritis that the pmcess of inllammation 
may be re-es tablished. In anchylosis, without osteo-arthritis at the hip, 
it is to be preferred. In the vast majority of cases, Gant's section- just 
at the lower portion of the leaser trochanter-is preferab le. The objects 
to he accomplishecl are, a section of the bone a t thi s point at a right 
angle to the axis of the shaft, mtation of the femur into its normal posi
tion, and ahd nction. 

Subtroclwnteric Osteotorny at the Ilip. - The patient is placed on the 
•otrnd side, so that the femur to be dhided is well exposed. The strict 
details of antisepsis sho11ld he carried out. 

The upper surface of the great trochanter 
is felt, and the femur grasped between the 
thumb and finger. Upon the outer portion 
of the femur an incision is made, commenc
ing about one inch below the most superior 
snrface of the trochanter major, and extend
ing clownwaru about one inch. " ' hen the 
bone is exposed, the wound is held open by 
retractors, and Vance's JULlTO\\' chisel intro
duced llatwise with the incision until the 
bone is reached, when it is turned so that 
the cutting edge is acmss the axis of the 
femur. In a child twelve years old the 
lo"·er portion of the lesser trochanter (the 
line of section) is about one and a half inch 
below the tip of the great trochanter. 

While the limb is steadied by an assist
ant, a few blows with the mallet chives the 
chi sel into the bone, which is cnt from one 
half' to three fourths through. Grasping the 
thigh nea r the kn ee with one hand, while 
the other steadies the part abo1·e the sec
tion, the remaining portion is readily fmc
tnred by ca nying the thigh toward the me
d inn line. The wound is now th orou~hly 
dried, closed with catgut sutnres. and sea led with rollodion. A sterile 
gauze dressing is applied. The t~1.igh is rotat~d slight!~· inward, abducted 
to about fh-e degrees from the axis of the spme, anc1 flexed on the abdo
men so that the axiH of the femur joins that of the body at au angle of 



$110 .\ TEXT-BOOK ON" SURGERY. 

Jifteen degrees (Fig. 8.).)). If in the position of deformity the thi:rh is 
abducted- a condition wllich rarely exists-the corrected. position should 
be tllat of adduction about five degrees beyond. the nornrnl. The after
treatment is the same as for fracture at tllis point, namely, Buck's ex
tension and Hamilton's Jong splint, or the plaster-of-Paris ~pica may 
be ""ed. 

In order to secme tile necessary fhe degrees of abcluNion, the padding 
tu tile splint should be made several inches thicker opposite the ncetab11-
l11m tllan at the knee, and tile thigh and leg shou ld be elevated upon pil
lows enough to secure the fifteen degrees of flexion req llired . \\'hen con
solidation occurs with the extremity in this position, locomotion is good 
and more comfort experienced in the sitting posture tlrnu when the leg is 
perfectly straight. At the encl of four or five weeks the patient may be 
allowed to go about on crntches, and in eight or ten weeks to walk with
out them. 

The result to be achieved is osseous reunion at the point of fracture 
with the limb in the imprnved position. ~'I. false or new joint is not to be 
attempted . The hremorrhage is usually slight, and a few catgut ligatures 
t'eadily control all bleeding points. Forcible breaking up of adhPsions or 
fracture at the joint is not permissible. Adams's section is made thl'ough 
an incision in the line advised for hip-joint exsection. Its centel' should 
conesponu to a point just above the great tl'ochanter. The cruse) should 
be pref'el'red to the saw in making the section, on account of the bone dust 
and detl'itus left by this latter instrument. 

Sayre's line is halfway between Adams's and Gant's lines. The 
bone should be divided squarely across. The attempt to form an arti
til'ial ball-and-socket joint by making a concavity in the uppel' fragment, 
or rounding off the upper extremity of the lower fragment, is not advis
able, because it prolongs the operation, and is apt to be followed by 
necrnsis, with ultimate anchylosis. It is better to accomplish reunion in 
an improved position at once. 

The defol'milies of the sltaft of the femut' are also congenital aod 
acquired. An occasional congenital malformation is due to failure of 
development of this bone in its long axis. The femul' may not be more 
than six inches in length, while the tibia and fibula are normal in devel
opment. As a conseqnence of rickets, the femur is occasionally cnn-ed 
outward, causing gerw varum, or bowlegs, although, as will be seen 
later, the bones of the leg are chiefly involved in this deformity. 

Shortenin~, with or withont angn1ar mnlposition, is sometimes seen 
after badly united fractut'es. 

For the relief of thesP deformities osteotomy and ostcoclasis may be 
done when the defonnity is uflirient to justify the operation. In oste
otomy the incision should be along the anterior and exlernal aspect of 
the thigh farthest remornd from the vessels. The only artery of im
portance here is the descending branrh of the external circumflex. Oste· 
oclasis is not permissible unless the fracture can be e!Terted by manna! 
force. In recent and badly united fractures, and in rachitic subjects, this 
may he clone. The osteotome is preferable to the osteoclast. In O\'er-
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lapping fraetures, with marked shortening (two to five in<'l1es), if the 
union i" not anl(tilar, the deformity may be corrected and lateral spinal 
cul'\'ature obl'iated hy a compensating high shoe. lf for msthetic reasons 
the patient insists upon it, a section may be taken from the sound femur 
and tbe ends brought together, as was done by \\'eh· in one instance. 
The conditions which will justify this procedure are, howe,·er, rare. 

Orc:isionally overlapping and badly united fractures of the thigh will 
be met with in which the callus, which per"ists, is so extensive that 
operation at the seat of fracture is impossible. 

The deformities of the lower extremity of the femur are those of 
hypertrophy Ot' elongation of one or the other condyle. ThP outer condyle 
is only exceptionally enlarged. The considemtion of these pathological 
changes belongs properly to genu calgwn and carurn. 

Genu ·\ 'ctlguin.-\\'hen a normal subject stands erect, the inclination 
of the femur of earh side is inward and toward its fellow, until the inter
nal condyles are almost in contact. In other words, by actual measure
ment in a descent of eighteen inches from the head to the condyloid 
extremity, a separation of se,·en inches between the acetaba la is reduced 
to three and a half inches from center to center at the knee. This 
obliquity i8 slightly increased in 
females, owing to the broader 
development of the peh·is. 

If the articulat facets of both 
tibim are brought firmly and 
m·cnly in contact with the con
<ly les of the femu1·, it will be 
seen that the axis of the tibia is 
parallel with that of the spine. 

Anv outward dedation of 
this p~ra\lelism of the tibia with 
the axis of the body constitutes 
the deformity known as genu 
Talgum, knock-knee, or in-knee 
(Fig. S.i6). 

Knork-knPe mav occur on 
one or both sideH. i~ both sexes 
and at all ag~s. In exceptional Fw. /:i.ilj,. ·liCILll \·u]~Ulll l\nock-knceor in-k1wc 

instances genu \':l}p;nm may exist (.\ttN Poorc.J 

on one side and rnrum on the 
other, as shown in l•'igs. 8ii7 and S.iS. Knock-knee is usually acquired; 
occasionally ronqenilrtl . It is most frequently seen in children and 
young nd i;Jts su.JTering from an acqnirecl or her:editary dyscra sia. As 
to the causes, we must look cl11etly to changes m the bones at or _n~ar 
the knee joint. Any interference _with the normal processes of ~111tr1t10n 
anrl development in the bones will account for most cases of knock
knee aml tlw chief pathological condition is Pither· that of rnchitis, or 
one ~o closelY allied to it that a distinction is diflkult. 

The most classical osseous lesion in genu rnlgum is the enlargement 
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of t he internal con<lyle as compared to the extemal, ancl the resulting 
inr rease of the norm al obliquity of the tibia-femoral anicnlation. This 
increased obliquity may be due to hypertrophy of the inner condyle; or 
to hypertrophy of the inner half of the upper tibial epiphysis; to atro
phy of the outer cond yle, or a trophy of the outer half of the upper tibial 
"piph ysis; to a combination of two or more of these conditions ; to a 
cu rve of the femur (conrnxity inward) from rickets, and to a like cune 
of the tibia and fibula. 

Them is no anatomical reason why the internal condyle shonld enjoy 
a be tter nutrition and greater development than the outer. There is, 
howe\'er, a 1·ery good rneclrnnical explanation in this, that by reason of 

Fio.t-J;'.-(il·1111vnh.!um nnd,·nru111 inthesnmc 
pnticnt,in.'.l lnuut::-in:ii ll o:-pit:1\. 

Fw. bJ~.- -Thc:-1U11t.". aflercH<.-OtomyofLoth 
fomoru. (Thcnuthor'scll8e.) 

the marked obliq uity of the femoral axis and the perpendicular direction 
of the tibial shaft when the subject is standing erect, the line of gravity 
brings the grea ter weight upon the outer facet of rhe tibia and the cor
res ponding condyle of the femur. The di stribution of this pressure 
equally 01·er the entire articular surface belongs to the muscles control
l ing this joint; but owing to the excessh e nnmber and greater power in 
the acltlnctor as compared to the abductor gro up, the internal obliquity is 
maintainecl aud the pressure upou the outer articular surfaces increased. 
In the rachiti c condition the bones are softened, ancl become di ,torted 
under pressure, and as a result of muscular action, while such deformi
ties are resisted bv the normal bones. 

Kn ock-knee f1:om incurvatiou of the sha ft of the fem ur alone is ex
ceedingly rare. \Vhen not due to abnorma l changes in the condyles, 
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the canse of thi• deformity will usually he fonnd in mC'hitic disease of 
the tibia and fibula, in which these bones are bent inwanl at the middle 
or lower third. The principal changes in the soft parts are elonga tion of 
the internal lareml ligaments, and a contractured condition of the biceps 
and poplitens muscles. 

Sy111pto111s.-Th e symptoms of knock-knee rnry in different stages of 
the defor1nity. TL1e approximation of the knees is a feature less notice
able than the dil'ergence of the tibire. \Yith the lower extremities 
fully extended, and the knees in contact, it will be noti cecl that the inner 
mallcoli are separated from a few inches to a foot or more. \\"hen the 
lesion is dne to changes in the inner condyle of the femur, it will be 
observed that, if the leg is flexecl upon the thigh at an angle of 90°, the 
deformity is less apparnnt: and if complete flexi5n is made in milcl cases 
of in-knee, it will disappear altogether; i. e., the tibia in extreme flexion 
will be parallel with the fem ur. The patella is displaced outward, and 
locomotion is more or less impaired. Pain is often present, from the 
unnatural strain upon the tissues, aml fatigue with the slightest exertion 
is often noticed. 

The diagnosis rests upon the recognition of the symptoms just de
tailed, and the prognosis js generally favorable when judicious and 
persistent treatment is instituted. Constitutional remedies and mechan
ical appliances are indicated early in the di sease, and operative inter
ference is justifiable when mechanical treatment can not effect a cnre. 

The first indication is met in out-of-door life, good food, diversion , 
tonics, cod-liver oil, and the hypophosphites of lime and soda. 

The mechanical treatment should be insisted upon in all cases of chil
dren in which the deformity is not exaggerated, and should be persisted 
in for several years, if necPssary. An y mechan-' 
ism which is applicable in this deformity must 
afford a fixed point, opposite to and on the ex
ternal aspect of the region of the knee joint, 
from which constant traction may be made. The 
apparatus of Prof. Sayre (Fig. 859) will be found 
of great use in meeting the chief indica tions. It • 
consists of a peldc belt of steel, padded so as 
not to excoriate, and a bar of steel hinged at the 
knee and passing down from the belt to the sole 
of the shoe, where it is fastened, as in the long f 

hip splint already described . 
Opposite each knee, and jnst above and below 

the joints-in order to distribute the p1·eHsnre 
o\'e l' a wider nrea 1 nnd thus prevent chafing or 
excol'iations-are padded belts or bands which 
surround the limb; these are attached to the 
side-bars, and may be tightened at will in exer
rising the requi red traction to o,·ercome the deform_it_y. Elas~ic tension 
hy means of rubber bands or webbrng may also be utilized Ill this manner. 
Tiie binges at the knees allow the patient to bend thesP joints in walking, 
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and to assume the sitting posture. The instrnment should be worn 
during the waking hours, and at night it will he adrisahle to make ex
tension from both legs hy Bllck's method. The cost of this apparatus 
places it ueyond the reach of many patients, and in this class of cases 
renders early operative interference more justifiable. 

Osteotomy of the femur for the correction of ehronic cnses of gen11 
valgum is an operation practically free from danger, and yields excel
lent results. The section should be made abo,·e the joint, and away 

from it a sufficient distance to avoid all danger of 
entering the articulation or injmfog the epiphysis. 
Linear section shou ld he prelened, since it is sim
p ler than cuneiform osteotomy, and is equal to the 
correction of all cases excepting those in which 
there is extreme angularity at the seat of deformity. 
Ruch conditions rarely, if e\'er, occur in the femur. 
The older operations o[ Ogston, Reeves, Chiene, and 
Macewen, which invoh-ed the joint, are practically 
discarded. They are objertionable in this, that they 
invade the joint and endanger the functions of this 
important articulation. Transverse section above 
the epiphyseal line from the outside (l\IacCormac) 
or inner side (l\facPwen), should be preferred (Fig. 
860). 

Jffacewen's Operation .- Tn this procedure it is 
intended to divide the femm at a right angle to its axis through two 
thirds to three fourths of its thickness, at a point well above the level 

of the lower epiphysis. In a child ten years old the 
line or section shoulcl be one aud three quarter inches 

Frn.8til.-Og .. ton Ft o. 862.-Rccvc~. Fm. 8•i4. - Mnl'l·lll'll 

abo,·e the most dependent portion of the artirular surface of the inter
nal conclyle, and in an adult two and a half inches. 

Strict aseptic precautions should be taken. If Esmarrh's band~ge 
is applied as high as the millcUe of the thigh , the wound will be kept clry 
and the operation greatly facilitated. Flex the leg on the thigh and ru-
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tale the thigh outward •o as to bring the inner aspeel of the joint upward. 
;\fake an incision one inch long, fol lowing the direction of the internal 
c·ondyloid rillge. The center of this incision should be opposite the point 
of section abo,·e given. The internal saphenous vein and the anastomotica 
magna artery should be avoided, and the tubercle for the insertion of tlw 
tendon of the abductor magnus felt. As soon as the bone is reached the 
ch isel is carried clown to it, parallel with t he incision, and immediately 
turned with its cutting edge at a right angle to the axis of the femur. 
The inner and anterior shell of compact tissue should be first divided, and 
when the posterior portion is cnt through the osteotome should be di rected 
to the front so that when strnck with the mallet it will be eal"l"i ed away 
from the vessels. As soon as the bone is eut through two thirds of its 
thickness, the remaining piece may be fractured by graspi ng the limb 
abo"e aml below the section, and using the other hanc1 for a fulcrum and 
the leg as a lernr, wbich is carried outward. . \ s soon as the bone snaps, 
the leg is handed to an assistant, who is d il'ected to steady i t by making 
stronp; extension. The wounc1 should now be thoroughly dried, a dress
ing of ioc1oform and steri le gauze applied, anc1 the tourinquet l'Pmoved. 
Firm compression with the roller is essential to pre\'ent bleeding. The 
limb should be brought into the straight position by extension, and 
stead il y held until a plaster-of-Paris bandage is put ou and hardened. 
This drnssing i ~ allowed to remain !or four or five weeks, as in simple 
fracture, when it is i-emoved, anc1 passi\'e motion made at the joi nt. It is 
reapplied for a week lonl-(er, and then, as a rule, may be discontinued. 
MacCoemac's procedure is practically the same as the abo,.e, with the 
exception that the section is made from the outer side oi the femur. 
Of these two ope!'ations tllA incision 
from the outer side (l\IacCol'mac's) is 
pre ferable, for the reason that there are 
no vessels in the way. On the inner 
side tbe long sa phenous vein and the 
anastomotica magna artery are endan 
gered. Moreovet', it does not matter 
from which side the bone proper is di
vided, as fal' as the correction of the 
deformity is conrernec1. \\Then the 
tibia and fibula are involved in the de
formity, sedion of these bones may be 
requil'ecl at the same OI' a subsequent 
ope!'at ion. 

Gewu Yarum.-ln bowleg, or out
ward curvawre of thP lower Pxtremity, 
one or both members may ue invoh·ed. 

Fto.HU.';. - (lNm n1rum ,or bo wlc~it . 
( .\fl.er Poore.) 

The bones of the leg are usually alone involved, althonp:h in some in
stances the femur may take part in the defol'mity (Fig. 805). 

'I'he peinrip:il rnnse o[ bowlegs is rirket•, the softened bones yielding 
to the "-eio-ht of tlw body or to muscular contl'artions. Genn varum is 
usually m;t with in ehilclhood, but may occur in adul ts who are racltitic. 
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fo treatment, the indications are the same as for knock-knee. The acl
justment of anr mechanical apparatus is, howe1•er, more cliflicult. Splints 
sh<Julcl be adjusted to pre1·ent further deformity, or the patient should 
he prerented from bringing the weight of the body upon the cliseased 
bones. In the meanwhile ernry effort should be made to correct thed,-s
crasia. As long as the hones r~main in the softened condition of rick~ts, 
operative interference is not indicated. Osteotomy of the tibia and fibula 
at the point where the outward curve is most pronounced will, in the 
majority of instances, correct the deformity. In extr&me cases it may 
be necessary to make sections at two or more points. If the femur is 
involved it sh011ld also be divided, although this complication will rarely 
be met with. The details of the operation and the after-treatment are 
practically the same as for genu valgnm. 

Osteoclasis should be substituted for osteotomy in those cases in 
which the fracture may be accomplished with little force and with the 
hands of the operator. It is objectionable when performed with the 
osteoclast, for the reason that the soft tissues are bruised to an extent 
which does not occur in osteotomy. Moreo1·er, the line of fracture can 
not be directed with the same accuracy as in cutting with the chisel. 

.Anchylosis at the Knee, with Metlposilion.-For the correction of 
this deformity osteotomy is at times performed. "'hen the degree of 
malposition is extreme, it may become necessary to divide the femur at 
a point from three to four inches above the most dependent portion of 
the articular surface of this bone. If after this section the limb can not 
be brought out straight, didsion of the tibia just below the tuberosity 
may be done. Exsection of the knee is, however, a preferable operation ; 
and, since in modern practice the clanger of this procedure is so greatly 
diminished, it is belie1·ecl that the operation through the articulation 
will supersede section of the bone in continnity. 

Talipes.-Clubfoot is a deformity in which there exists either an 
abnormal relation between the bones of the foot to each other. or to the 
tibia and fibula. There are six simple and sereral componnd forms of 
talipes. The simple varieties are talipes equinus, eetlcaneus, varus, ral
gus, carus, and plan11s. Among the compound forms are those of 
eq u ino-valgus, equi no-va rus, calcaneo-valgus, cal ca neo-varus, etc. 

In talipes equinus the heel is drawn up, and the weight of the body 
falls upon the plantar aspect of the metatarsus, the toes and phalanges; 
the ga tl'Ocnemius and soleus are shortened, the tendo Achillis tense, 
and in extreme cases the heel can not be brought down to the ground. 
Callosities are formP.d upon the sole of the foot along the metatarso
phalangeal line. When paralysis of the anterior musrles of the lei( has 
taken place, the toes are turned under, as in Fig. 869. In this condition 
there am atrophy and romplete loss of power in the tibialis anticns, 
peroneus tertius, extensor longus digitorum, and extensor pollicis 
muscles. 

Simple talipes equinus is not of very frequent occurrence, since it is 
almost always complicated with inward rotation of the tarsus, or talipes 
eqnino-varns. 
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Treatment.-"'hen complete paralysis has not occurred, and if taken 
early, talipes equinus, whether cougenital or acqnirnd, rnay be cured, or 
marketl cleforutity pre-
Yentecl, by the institu- ~ 
tion of proper treat- ~+~A 

~~~~~ A~~~~~~0is 0:ar:~; 'i. ~ 
necessary when the case 
has not been neglected. 
The propriety of tenot
omy can be determined 
by the degree of resist
:111ce met with in the 
effort to bring the sole 
o[ the foot to a right 
angle with the axis of 
the leg. If this can not 
be accomplished, or if, F IG. !i06. Fw. "67. 

when the tarsus is firm- Cong(:uit :i. l talipc:- cquinu!4. (Aftt.:r Cl1urch i ll.) 

ly flexed on the leg, 
pressure upon the su
ral muscles produces a 
painful and marked 
spasm I Sa yr&), tenot· 
omy is indicated, espe
cia ll y in those patients 
who can not afford the 
long-continued expense 
of mechanical treat
ment, and who of ne
rrssity ran not remain 
long in the hands of an 
experienced surgeon. 
Tn simple equinus the 
indications are to over- fH .. sris 
rome the mnscuJar con- Acquim: ,a':~tf~~ ~f~l:~u~~t1:~::0~~7i·u~~fl·:it.h~%l:~; c'~;~l;;:1~i':1.)omplete 
traction by artificial 
appliances, ancl to re£tore the normal tonicity and power to the anterior 
tibial group of mnscles. 

" ' hen a child is born with talipes equinus (and all form s of congenital 
clubfoot sl10uld be treated from birth), deformity of the bones of the 
foot, nncl the too great stretching or elongation of the anterior muscles, 
may be prPvented by the following sim11le means : Cut a piece of ligh t 
board as wide as the sole ancl a little longer than the foo t, a nd co~er it 
with adhesive plaster in such a way that the sticking surface is next to 
the skin. This is laicl along the sole of the foot, to which it is fas tened 
bi· arlhesh·e s trips, ancl a light bandage, leaving the end of the boa rd to 
p;·oject a little beyoud tile toes. From the end of the board trac tion 
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may be made by a strip of plaster carried upward and fastened along 
the front of the leg near the knee, sufficient tension being exercised to 
draw the foot into its natural position. Or, if deemed necessary, arti
ficial muscles (rubber tubing) may be attached from the tip of the board 
to insertions fastened near the knee on the antero-lateral aspects of the 

t ' 

I 

leg. The apparatus must be carefully readjusted when
ever it becomes loose or causes pain. 

"'hen the patient is able to walk, simple cases of 
equiuus may be corrected by wearing a stiff, solid, and 
well-constructed laced shoe, which will hold the instep 
well down and keep the sole of the foot in close con
tact with the sole of the shoe. The weight of the 
body, falling upon the anterior portion of the foot, 
will aid in carrying the heel to the ground with each 
step. 

Frn. 870.- Bon" of tho In more obstinate cases the Sayre shoe (Fig. 871) 
[~i~~;·e~~i~~~.1 L~ri~1~ more nearly meets the mechanical indications than 
~!~\~~~.~ nod Noble nny other a pparatns. \Vhen there is no imersion of 

the foot (varus), the lateral rubber muscle JG is nn
necessar~- . In ordering this shoe it is advisable to send to the instru
ment-maker the shoe at the time woru by the patient, and with this the 
distance from the sole of the heel to the upper articular margin of the 
tibia, as well as the circumference of the leg at 
this point. To tlds may be mlded the measure- ~ 
ments around the foot, at the bases of the toes, 
and around the malleoli. In all cases of talipes 
in walking children and adults it is important 
that all excoriations be healed before any ap
pliance is adjusted. 

The idea must not, however, be entertained 
that the simple application of the shoe, or any 
mechanical appliance, will correct the deformity. 
'fhe after-treatment is a most important feature ·1 

in these cases. Electricity and massage are im
portant adjnvants. The weaker galvanic cnr
rent should be preferred, the posifo·e pole being 
plncecl along the track of the nerve which sup- Fm. s:i.(.~,~t~~e~~~~~~rooishoe. 
plies the affected muscles, while the negative 
sponge is carried over the bellies of these muscles. 'fhe application 
should be made about twice each week, while massage should be em
ployed twice daily. 

In those cases where tenotomy is deemed addsable, the operation is 
perfol'med as follows: The patient being placed unrler the influence of 
an an;esthetic, the tarsus is flexed forcibly npon the leg, in order to place 
the tendo Achillis and plantar fascia upon the stretch; a slight puncture 
of the skin is tlien made, a little anterior to the tendon, and on the inner 
side of the leg, slip:htly above the malleolus; this opening is now carried 
to the eclge of the tendon by traction upon the integument, and the 
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tenotome introduced, with its !lat surface toward the tendon. The ten
sion upon the ti ·sues is now relaxed, and the edge of the knife turned 
toward the parts to be diviclecl ; the tarsus is flexed strongly upon the 
leg, and the tendon agaiu made tense, when the knife is pressed forward 
and outward through the tendon, which separates with a very audible 
snap. The thnmb of the operator beiug placed ol'er the tendon exter
nally, acts as a guide and support, prerenting the blade from passing 
through the integument and causing an open wound, an accident which 
should be carefnlly avoided . As soon as the divi8ion of the tissues is 
effected, the blade of the knife should be withdrnwu, flatwise, and the 
thumb of the operator slipped over the slight punctme, which is at once 
covered with one or two strips of adhesive plaster; the plantar fascia can 
be divided in a similar manner, if desirable, the whole foot being then 
envelopecl in cotton, aud a snug roller bandage a pp l ied. The foot is now 
secured, by mechanical appliances, at a right angle to the leg, as hereto
fore described. Division of the extensor tendons of the toes is not often 
required . The best point of section is just over the metatarso-phalangeal 
articulation. 

Talipes Calcaneus.-In this rare form of clubfoot the toes are drawn 
upward and the tarsus flexed upon the tibia; impairment of function 

1''w.87::?.-C'nnt!'cn i t til rn li pei:t<-" Alcancu~ 
(.\flcrl'hurchil\.J 

exists in one or more of the snral muscles; 
the tibialis anticus, peroneus te1-tius, ex
tensor longns cligitornm, and po1licis are 
shortened. This deformity may be either 
congenital or aequirf'd (Fjgs. 872, 873). 

It is usnally met with in children, or may orrur at any period of life, 
from rupture of tlie tenclo Arbillis, or paralysis of the rnu~cles o~ the 
calf of the ]pfr, un11nited fracture of the os ca leis, Ptr. In th18 conc11t10n 
the mechanical and s11ri:r iral appliances and treatment a1·e exactly opposn e 
to those of the precedin i:r "a1·iety. An nnunit ed section of the tencl o 
Aehillis shonlcl be corred ed by cutting down upon thi s tenclon a t the 
seat of the clidsion, f1·eshenini:r the cliriclecl encl •, ancl sewing them 
togPther with silk s utures. :llild cases of ealcanPUH may be reJie,-ed by 
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the wearing of a wPJl-fitting laced shoe, the weight of the body aiding in 
correcting the deformity. "'hen the toes can not be brought down 
without the aid of additional pressure, the apparatns in construction 

similar to the one recommended for flat-foot can he 
applied. The object to be obtained is to elerate 
the heel and depress the toes by mechanical means. 
For this purpose, the shoe as dedsed by Dr. Sayre 
(Fig. 874) is admirably adapted. This is a strong 
laced shoe, with steel rods running up on either 
side of the leg to a collar below the knee, the rods 
being hinged at the ankle tu allow or free motion 
at this joint; from the heel of the shoe a small steel 
spur is seen, to which is se
cured a strong piece of elas
tic, passing up to the collai· 
arotlnd the leg. This rubber 
artificial muscle, taking the 
place of the gastrocnemius 

and soleus muscles, if made of sufficient tension, 
will elevate the heel and restore the foot to its 
normal position. There are, howeYer, various in
struments for the correction of this deformity, the 
surgeon modifying the shoe as may be requirec\ co 
suit each case. In addition to the mechanical ap
pliances, the after-treatment, by electricitr, mas
sage, e.tc., should be carried out as in other forms 
of clubfoot where atrophy of the muscles and loss 
of power exist. 

'l'alipes Yarus anrl B1uino -Yarus.-These de
formities consist of an inward rotation of the foot, 
ancl are the most common forms of talipes (Fig,_ 
873, 878). The majority of cases are those in whieh 
spastic contraction of the sural muscles also occurs 
(equino-rnrus). Ta]jpes Yarus and equino-\'arus 
are more often congenital, hut are frequently ac
quired, one or both feet being inYolved. The de
gree of deformity \'aries from slight im·ersion of 
the foot to the most exaggerated form in which 
the sole looks upward, while in the net Of walking 
the dorsum rests upon the ground . 

The changes which the structures of the foot 
undergo are shortening of the plantar fnseia and 
the internal lateral ligaments, toget!Jer with a 
contractured condition of the tibinlis antirns and 
posticns muscles and permanent deformity of the bones. The displace
ment of the bones of the tarsus will co1'.respond to the extent of the de
formity; the nstrngnlns being tilted downward, the scaphoid is dbplaced 
inward :;ind downward by the action of the tihinlis posticlls, the tubercle 



TAL!PES \'.\JWS AXD EQU!XO-\"ARU,. 921 

on this bone becoming very prominent; there is in addition marked 
rotation at the astrngalo-scaphoid and calcaneo-cuboid junctions, the dis
placement being especially marked in this last.named articulation. 

\\Then the deformity exists at birth, if not corrected early, the bones 
will become misshapen, and the deformity permanent. 

The treatment of talipes equino-varns in the infant consists in the 
application of small mbber bands or pieces of tubing, which will make 

Fw.S7G. 
Thrcegrndcsoftulipe:s q1ru. ... (.\ftcrChurchill.) 

constant and gradual traction in the line of the weakened or paralyzed 
muscles. This (Barwell's) methocl is as follows: 

Cnt a piece of strong adhesive plaster into the shape of a fan, which 
is split into fonr or five strips converging toward the apex of the fan 
(Fig. 879). "The 
apex of the tri
angle is passed 
throngh a wire 
loop with a rinµ: in 
the top (Fig. 880), 
brought back upon 
itself, and secured 
by sewing. The 
plaster is firm] y 
secnred to the foot 
in such a manner 
that the wire eye 1'"w. 87!!.-(.\fter Snyre.) Fw. 88 1. ·(After Snyrtl.) 

shall be at a point 
where we wish to imitate the insertion of the muscl e, and that it shall 
draw el'enly on all parts of the foot when the traction is applied. Secure 
this by other adhesive straps and a smoothly adjusted roller. 

"The a1·tificial origin of the muscle is made as follows: Cut a strip of 
tin or zinc plate, in length about two thirds that of the tibia, and in 
width one quarter the cirrnmference of the limb (Fig. 881). This is 
shaped to Jit the limb as well as can be done conveniently. A.bout an 

f :l 
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inch from the upper encl fasten an eye of wire. Care should be taken 
not to have this too large, as it would not confine the rnbber to a fixed 
point. The tin is secured upon tbe limb in the following manner: From 
stout (moleskin) plaster cut two strips long enough to encircle the limb, 
and in the middle of each make two slits jnst large enough to admit the 
tin, which will prevent any lateral motion; then cnt a strip of plaster, 
rather more than twice as long as the tin, and a little wider; apply this 

F10. 882.-(From Bnrwe\L) Fm. 8R3.-(From Bnrwcll.) 

smoothly to the side of the leg on which the traction is to be made, be
ginning as high up as the tuberosity of the tibia. Lay upon it the tin, 
placing the upper encl level with that of the plaster (Fig. 882). Secure 
this by passing the two strips above mentioned around the limb (Fig. 

883), then turn the ,·ertical strip of plaster upward upon the tin. 

§ ~::i~n s~~c;~~ t~~'ltmt~!e l~~t:~em~~;~~~t~~:~e;~e i~LI~a~-~~~e~,~~~o~~~ 
then be continued smoothly up the limb to the top of the tin. 
The plaster is again reversecl and brought clown over the band-

~ 
age, another slit being maclP. for the eye, and the whole secured 
by a few turns of the roller. A small chain, a few inches in 
length, containing a dozen or twenty links for graduating the 
adjustment, is then secured to the eye in the tin. 

"Into either encl of a piece of ordinary rubber tubing, about 
01w quarter of an inch in diameter anrl two to six inches in 

~ length, hooks of the pattern slto"'n in Pig. 884 are fastened by 
rw. soo. a ll'ire ot· other strong ligature (Fig. 885). One hook is fastened 

to the wire loop on the plaster on the foot, and the other to the 
chain ah<ll'e mentioned, the various links making the necessary changes 
in tlw adjustment. 

"'l'lie dressing, when complete, is shown in Fig. 883." (S<tyre.) 
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A roller should now be carefull y and smoothl y a pplied o\'er tbe plas
ter and between the leg and the artifi cial muscles. 

" ' hen the muscles can not be obtained, and in mild cases, in which 
the foo t may be broug ht readily in to position, a correction may be 
effec ted by me,m s of one or more strips of adheshe plaster as follows: 
One end of the s trip is laid upon the dorsum of the foot, near the bases 
of the third ancl fourth toes, whence it is ca rried in a slig htly spiral 
direction to the inner border of the sole, and across the so le to tbe outer 
margin of the foot. As the foot is now brought into a normal position 
by the hancl of the operator, the s trip of plaster is la id along the outer 
and anterior aspect of tbe leg and thigh, and firml y secm·ed by encircling 
strips of the same ma teria l. A bandage over all will hold the d ressing 
in position. 

'Vhen tbe patient is able to walk, the clubfoot shoe (Pig. 871) will 
givP, the g reatest satisfaction. The rubber musc les should be applied 
and regulated in such a way that they will imita te as 
nea rly as possible the normal action of the muscles they 
are intended to assis t. A less expensive instrument, one 

which yields good results in the milder 
forms of talipes equino-\'aru s, and which 
may be readily made by any ordinary 
worker in iron, is shown in F ig. 886. l t 
consis ts of a sole-piece of sheet i ron, 
which is riveted to a hee l-piece of the 
same materi al, and is roomy enough to 
h old the heel of the pa ti ent without 
chafing. It should be nicely padded, 
to pre1·ent the danger of excoriations. 
To this heel -piece is a ttached, by a 
hinge joint with limited forwarcl and 

Frn!~~:q~~~~~v\~;:: ~~~~~;v~~c\~:ot~~~'a:~ i;~0~1 ~~1;1 ~~~1!~.~ue:d 
the l eg, nea r the knee. Tbe foo t of the 

patient is secured to the sole-piece by adhesive plaster, with the aid of 
the instep strap shown in F'ig . 887, and a fl annel roller carried over all. 
As the perpendicular bar is now ca rried pal'allel with the leg, and held 
in this position by hnclding the collar around tbe l eg a t the knee, the 
foot is turned outward ancl held in its norm al position. An ordinary 
lacing shoe shoul<l be worn 01-er the brace. 

An appara tus, the mechani sm of which is somewhat similar to this, is 

big,\~~~ r:~~~~:,~;~e~l ~{ ~~~ri!;:'~~~~;"(;~, :~ . s~~~J ~J!~s~;~s 8~~~1e acl van-
tai<es over the iron s hoe above described, and shoul d be p referred to it 
when it can be ob taine<l . 

Te11otomy a nd fosciolo'."11 will be fo und neee sary in~ large pr_opor
cion of cases of ta li pes eqmno-1·arus, and, when not essential to ultimate 
success, i t will weat l.1· exped ite the permanent re,toration of the mem
ber to its noc-mal position. The application of Esmarch 's bandage from 
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tile toes to above the knee, though not essential, renders the operative 
procedure more rapid and easy of execution. The teudo Aehillis is 
divided as heretofore directed. In addition, the tibialis anticus and the 
tibialis po,rirus will, as a rule, require to be divided . The tendon of tbe 

tibialis anticus should be 
rut subcutaneously about 
one ineh above its insertion 
into tbe internal cuneiform 
bone by introducing the 
tenotome beneath it from 
the middle line of the foot. 
It can be made prominent 
by forcible eversion of the 
foot. Division of the ten
don of the tibialis posticus 
is best effected by an inci
sion parallel with the inner 
bordPr of the tibia just 
above the internal malleo-

1''•0· s~;~; 11~~~1~c~;~ 1~W1~::'!:1~u~~::~,:;.~!~ i~~~~~;R~~~·~!i~
1/" the lns. where it lies in dose 

rel~tion to this snrface of 
the bone. As soon as it is exposed, an aneurism needle should be passed 
beneath it, when it can be drawn out through the wound and divided 
with the scissors. Subcutaneous section of this tendon is a very diffi
cult and uncertain procedure, while no mistake is possible through an 
open wound. If careful antisep
sis is practiced, and if the wound 
is at once closed with catgut su
tures, no suppuration ran occur. 
The plantar fascia shonlcl be di
vided by introducing the teno
tome ftatwise under the fascia 
from the inner border of the foot, 
turning the edge outward, and 
cutting the fascia as it is made 
tense. Several Jines of section 
through this fascia may be made 
when necessary. Each puncture 
should be closed with aseptic col- FIG. 88!1.-~l odificd t:'l·urpn'.- .'llH'l(I for talipC!l vnru" and 
lodion . cquino·vuru,:i. (.\ftcr lfocvcs.) 

Tcirsotoiny. - In exaggerated 
and chronic cases of congenital talipes equino-varus a wedge-shaped 
exsection of a portion of the tarsus will at times permit a restoration 
of the foot to its normal position, and serve to restore in great part the 
usefulness o[ the member. Iu two recent cases in which I performed 
this operation the most gratifying results were obtained. In earh case 
before operation the patient walked with the dorsum of the foot on the 
floor, and, in one instance, the toes pointed directly backward. 
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After Esmarch's bandage has been applied , a free incision is made 
along tbe fibular side of the foot, extending from below the external 
malleolus to the tarso.meta tarsal junction. All the tissues shoul d be 
lifted from the bones by the periosteal elevator, and the wedge.shaped 
section of the ta rs us removed by the gonge or chisel. The an terior por
tion of the astraga lus will reqt1ire to be remo1·ed, and as much of the 
tarsus should be ex sectecl as is needed to permit the restoration of the 
foot to the natural position ; for it is not only necessary to ever t the 
foot, bnt to make a t the same time a marked rotation of tha t part of the 
member anterior to th e line of section. Tbe tendo Achillis should now 
be divided, and, as soon as the proper position is obtained, the incision 
closed and covernd with iodoformized gauze. and a light d ressing and 
compression bandage applied tight enough to arrest all oozing. A plaster
of-P aris dressing is now put on, and the foo t held in p osition until this 
hard ens. This last procedure can be facilitated by adjusting two strips 
of adhesive plaster, one of which will serve to hold the foot a t a right 
angle to tbe axis of the leg, and the other to k eep it rotated outward while 
the plaster is being applied and is hardening. The dressing may be re
moved not earlier than the fifteenth clay, and should not be disturbed 
for a month unless from soiling or smelling it is necessita ted. 

In a cPr tain proportion of cases which, from neglect to institute treat
ment immedia tely after birth, will not yield to the measures heretofore ad
vised, great benefit may be derived from forcible manual twisting of the 
foot into a proper position. The patient is usually anrestheti zecl and the 
foot is so held that no strain will be brought upon the ankle joint while 
the process of twisting the bones of the tarsns is being carded out. \Vhile 
the patient is s till under the anresthetic a plaster-of-P aris dressing should 
be applied ancl the foo t held in the improved position until the plaster is 
firmly se t. This may be repeated from time to time, and should be con
sidered one of the best methods in the trPatment of all for ms of talipes in 
which there is marked distortion of the foo t and tarsus. If these means 
were carried ont in all cases, the need for tarsotomy would be excep
tional. 

Talipes Val,1711s.-In this deformity the norm al arch of the foot is 
lost, and the foot is everted (Figs. 890, 891). The contracted muscles 
are the peroneus long us and brevis, whil e the paral~·sis, as a rule, a ffects 
the tibialis posticus, anti cns, and flexor muscles. 'Vlrnn the tarsal arch 
gives way, the plantar fascia, calcaneo·cuboid liga ments, and shor t 
flexors become stretched, a ncl the tibialis an ticns is elonga ted. The yield
ing of these muscles may be clue to paralysis, or to strain from the habi t 
of ca rrying hea vy weights. 

Treatmeut. - In tali pes valgus in an infa nt the e1•ersion may be cor
rected by means of the adhesive s tri ps applied as in the treatment of 
var us. The di rection of .t raction is of course opposite. The artificial 
muscles, after the method of Barwell , are also as applicable here as 
in varns. The i ron shoe, made with tbe ba r to come upon the inner 
side of the leg, is ns sen-iceable in mild cases of n1lgus as in mrns 
or eq uino-\•nrns. Th is nppnratus is always worn ins i<1e of an ordinary 
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shoe. N yrop's boot (Fig. 804) is higbly recommend ed hy )fr. R ee,·es. 
It consists of a s tiff-soled lacing shoe, with a leg collar and iron or steel 
bar attached to the outer side of the shoe, with a lateral hinge opposite 

Fio. &!10.-f'~n·~cnitnl tnlipCb \'n\gus. 
(-\lll'r('hurchill.) 

the outer malleolus. To tbe inner side of the sole, nea r the heel, is at
tached a strong piece of elastic webbing, by which inversion of the foot 
is effected by buckling the strap to the collar near the knee. 

'Vhen tenotomy of the peronei muscles is indicated , they should be 
divided subcutaneously from 

\ 

three quarters to one and a half 
· inch (owi111< to the age of the 

pa ti ent) above the external mal
leolus. Cuneiform tarsotomy 
ma~- he applied to tlw correc
ti on of this deformity in ex

\ a_g1<erated cases in adults. 
"·hen the bones are thorough

,-,.. 802.- lnnec .-;cw of" .eme "''""'of the ,;oht foot. ly ossifi ed it will be impossible 
(.\Iler Hccn~s.1 1. Inner nui.lleolu,,, 2, Jnncr 1mrfncc to chang-e the shape of these 
of head ofa:;tnigulus. a, Tulx:rdc ofscaphoid. org-a ns and res tore th e normal 

shape of the part by any me-
chanical apparatus, no matter 
ho"· persistent in its use. The 
incision is nrnde along the 
inner side of the foot, and the 
apex of the conical sec1ion 
must be at the outer border of 
the ta rsus. The detail s of the 
operation and the after-treat

Frn. 8!13.- Innrr \·irw of thr hollC'!'. of a Se\'l'r(' valgus. ment nre practically the snme 

~~~:~~~{~f .. '.~4), 1r~t~.~~J:~~~·ci1~;~11~r~~~~· i; ~r::t~~1~~~ as ~,·~~1.~o~·a~~~~~~~;,~r~~d sue-
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cess fttl method of treating fl at- foot is that of Dr. R oyal " ' hi tman's, and 
is as follows : * 

" The foot is firs t immersed in hot water, afterward vigorouoly mas
saged, especiall y abont the dorsum, and is then slowly forced in to a 
position of adduction. . . This inward t"isting is at first resisted by a 
mixed voluntary arnl in,·oluntary muscular spasm, which grad uall y gh·es 
way under steady pressure. " ' hen the limit of adduction has been 
reached the foot is firmly held until a ll pain has subsided, when the 
pa ti ent is instructed to mak e voluntary mornments of ft exion and ext~n
sion. The foot is then released and twenty minutes of volnntary exer
ci ses foll ow, and at interrnls during tlte day the patient, by active mus
cul a1· efforts and passh'e motion, constantly works to 
one encl - namely, to regain the lost power of adduc
tion- whil e once daily the twisting is performed by 
the surgeon. 

"During the ten clays, more or less, while this 
active massage is being performed, the pa tient is 
allowed to walk a little, wearing wha tever snp port 
has been selected. The most satisfactor• in p ractice 
and the most scientifi c in theory of any support with 
which I am acquainted is the brace ac1 rncatec1 by 
Dr. 'Vhitman. In each case it is made on an iron 
mold, with t he cast of the foot in the correc ted posi
tion as a model. The cast is taken a few cla ys after 
the twi sting by removing the plaster splin t for the 
purpose. Another plas ter splint is usually applied 
until the brace is ready. This steel brace extends 
from just behind the ball of the great toe to a point in front of the inner 
tuberosity of the os cal cis ; thns the foot rests on its normal supports, 
the inner Jlange reaches to a point in front of and a little below the 
internal malleolus, while th<' small outer one fits iu behind the base of 
the fifth metatarsal. The weight ou the outer borde r forces the inner 
part of the brace snugly up against the weak arch. The time rPquirec1 
from the el a te of the amesthesia until a patient can wa lk about with 
some comfort on these well-fitting suppor ts is abont three "-eeks. Jn a 
foot without stiffness, of course, they can be applied without t he pre
liminary twi sting and massage. 

" These braees should be worn some six or more months ,depending 
upon the severity of t he case, during which time the patient should him
self continue the t wisring and massage. They can then grnduall y be 
laid aside. The nltima te resnlt is a fl exibl e foot in a correct posi tion 
without pain , a nd ca n justly be considered a rad ica l cure. Al though 
the proper ap plication of this brace requires some skill in t he use of 
plaster of P ari s ancl a wise a ttention to the detail s of massage, the re
snlts ,,·n rrant its use in an im portant case." 

T(flipes ('avus. - IIollow-foot is almost always an acquired deformity, 
although i t may be congeni tal. It occurs with tali pes calcaneus, equinus, 

*Dr. Walter C. \Yood, "Annals of Surgery," ml. ni, p. 40i. 
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and, in a mild degree, may complicate varus and equino-varus. In this 
deformity the antero-posterior arch of the foot is exaggerated, the plan
tar fascia and the mnscles of the plantar region which have their origin 
behind the medio-tarsal joint, and are inserted anterior to this articula
tion, are shortened. The plantar fascia and the calcaneo-cuboid liga,. 
ments are also shortened. The sole of the foot no longer rests upon the 
floor, as in the normal condition (Fig. 895), bnt tonches only at the heel 
and along the metatarso-phalangeal line. 

Any inflammatory process of the plantar region may indt1ce contrac-
tion of the fascia or ligaments; or spastic contraction of the muscles of 

this region from local or rnmote causes 
may produce this deformity. Commenc
ing before the bones are softened, tbe 
distortion of the foot is apt to become 
permanent unless exsection or crushing 

1"10. 895.- !:'howing the surface of tl1e sole is performed. Of these two procedures, 
;.;!;:h (~f~r ~nre~~lC floor in ii. normal tUl'SOClaSiS jg the Il10St readil \' UCCQlD-

plished; but, when the tarso~last can 
not be had, section through tloe tarsus, with a thorough dil·ision of the 
plantar fascia, will be justifiable. Fortunately, few instances "ill occur 
where such harsh procedures will be calle(l for. 

In recent cases the deformity may be relie,•ed by wearing a plain shoe 
with a low, broad heel and straight, thick sole. The plantar fascia 
should be divided iu all cases which do not readily yield to mechanical 
treatment. 

Talipes Planits.-Flat-foot has been partially considered with talipes 
valgus, with which condition it is almost always associated. The antero
posterior arch of the foot is more or less obliterated, and in severe cases 
the anterior portion of the sole spreacls out or 
widens in its trans,·erse diameter (Fig. 806). ~- .. . 

The plantar fascia and calcaneo-cuboi<l 
ligaments are stretched, the internal lateral 
ligaments of the ankle joint are generally in
voh•ed, while the tibialis anticus and the 

:i~~~~e~c~.( tl~;h~l~~.~~i~~1~e~! t~:e t~~ ~~1~! ~~~ Fw~l~;:ir~~~~~~r r\~~u~;!~\fi:°~!Jy~ 
formity is the habitual carrying of heavy 
burdens, or pressnre of the superincumbent weip;ht of the body upon 
the arch of the foot, together with lack of tonicity in the muscles, and 
of strength in the ligaments and fascia . 

7.'reatme11t. - It is exceedingly difficnlt and in the majority of cases 
impossible to correct this deformity. The best method is to snpport the 
arch of the foot by a comfortable adjnstment of pressnre by inserting a 
piece of felt in the sole of the shoe, just beneath the arch. 

The deformities of the toes are conp;enital anrl acqnired. The con
genital deviations from the normal are the presenre of one or more su
pernumerary toes (polydactylus), or the absence of one or more of these 
members (syndactylus). 
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In p olydactJJlus the most frequent supernumerary toe is one connected 
with the g reat toe, a ttached usuall y on its inner or tibia l aspec t, near the 
junction of the metatarsal bone and p halanx. In a rare case of this de
formity, reported by Prof. Say re, there were eight toes on the righ t a ud 
ten on the left foot. 

Treatment. - All minor deformities the removal of which does not 
endanger the life of tbe individrral, or diminish the usefulness of the 
member affected , demand amputation within the first year or two of life, 
before the patient is old enough to become conscious of possessing a de
formity. 

Syndacty lus is a term applied not only to the partial or entire ab
sence of one or more fingers, but also to the condition known as congen
ital web-toe. 

'IV eb-toes may be treated in the same way as web-fingers. If neglected 
until tbe chilcl is old enough to become accustomed to tbe deformity, op
eration is of doubtful propriety. 

"'heu one or more toes are missing, even when the deformity is offen
si,·e to the sight, the question of operati ve interference (except for relief 
from pain) should depend upon the degree of use
fulness enjoyed by the deformed member. An im
portant principle in the surgery of the ~oot is to 
save ernry particle of surface for the support of the 
body. Tbis conclusion gains additional force in 
the ability to conceal the deformity by a properly 
constructed shoe. 

The acquired deformiti es of the toes result in 
almost all cases from improperly adjus ted shoes. 
The displacement may be in all directions, although 
those of the µ-reat and littl e toes are ustwlly to
ward the median line of the foot. The middle toes 
may be flexed in one joint, extended in another, or crossed over each 
other. 

IIall11x valr;us, or clis placement of the g reat toe toward the fibular or 
outer sicl e of the foot, is a common deformity (Fig. 899). In exagger
ated instances mechanical or surgical interference is demanded. Hallux 
valgns is caused chiefl y by shoes which a re pointed at the tip and are too 
short for the foot. It may also occur with clubfoo t, and generally wi th 
talipes \'arns and planus. The action of the muscles inserted into the 
base of the g reat toe must not be altogether overlooked m the 1et10logy 
of thi s deformity. Of the fi ve muscles which arise from the ta rsus and 
metata rsus a ncl ~re inserted into this toe, all bn t one te nd to carry it to
ward the fibular side of the foot. 

In being dis placed, the great toe is nsnally ca rried above the second • 
or third toe, occas ionall y beneath it. The phalanx is more or less com
pletely di slocated from the original articul ar surface of, the me.tatarsal 
bone bein o- t wisted a rouncl to its outer ln tera l aspect. The cartilage of 
the drn po7"tion clisappea rs, and a new joint smfare is developed on the 
external aspect of the metatarsal bone. From pressure, a callosity of 
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varying thickness develops over the tip of the metacarpus, adding greatly 
to the appearance of deformity. 

T,-eatment. --Mil<l cases of hallux 1•alg11s may be cured by elastic ten
sion steadily applied, as follows: A soft kid or chamois-skin cover is 
made for the afl'eete<l toe, and to the end of this a piece of thin elastic 
webbing is attached. To the webbing a strip of adhesive plaster is 

stitched, and this is carried around the heel 
and is made to adhere along the outer side 
of the foot in such a way that the webbing 
is made to draw the toe outward (Fig. 898). 

In severe cases, operative interference can 
alone restore tbe toe to its normal position. 
The operation consists in an incision made 
along the inner side of the foot, the center of 
which is over the angular projection at the 
end of the metatarsal bone. Tbe callosity 
should be removed, tbe joint opened, a 
wedge-shapecl segment removed from the 
encl of the metatarsal bone and the phalanx. 
Enough should be removed with the exsec
tor or metacarpal saw to permit the bones 

Frn. 11:i~~~~~\;~~~ ";~~~~~ :f:.\.~~~~ting to he brought into proper position, where 
they should be held by a sih·er-wire suture 

passecl well into the bone a half-inch from the cut surface ; or the bones 
may be belcl in apposition by transfixion with small steel drills. Fig. 
899 is from a cast taken from a patient at Mount Sinai Hospital upon 
whom I did this operation in both feet. The degree of correction is 
shown in Fig. 900. 

This operation is preferable to that of osteotomy of tlie first mptatar
sal bone just behind the articulation, for the reason that the callosity 
and projection opposite the joint can only be removed by Pxcision. 

1-fallux varus, or pigeon-toe, is 

t) ~s:~'i~~ .~~~::e~~~~1~~i~i;a~~~i~1c~:~~ ()· , . 
tractions or from Rpastic action of 
the abductor-pollicis musrle. The 
treatment consists in adjusting a 
well-made shoe that will push the 
toe into its proper position. Di-
vision of any ciratl'icial tissue m 
the tendon of the abductor muscle 
may be necessn1·y. Fi(~r~:?;;;:';::ti~'.uc, 

Displacement of tlw little toe is 
usttally inward and beneath the fourth. The same treatment may be 
applied in this deformity as given for ballux rnlgus. 

Flexion of the toes may be complete when there is paralysis of the 
extensor muscles. The most nsnal form is that in which the tirst phalanx 
is tilted upward, that is, seemingly extended, while the distal phalanx 
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is drawn downward, so that the nail is to the front, and the tip of the 
toes rests upon the g round. This condition is also known as hammer
toes. 

The cause is chiefly one of improper shoeing, by which the toes are 
not a llowed to be full y extended, and, being held in this cramped posi
tion by the shoe, the muscles and fasciro become permanently shortened. 
The plantar fascia is u sually invoh·ed in chronic cases. The extensor 
mrtscles become shortened as well as the tlexors, which are, howe1·er, the 
principal agents in producing the deformity. 

E xtension of the toes beyond the normal line is a rare condition . It 
could only be caused by paralysis of the llexors. 

'freatment. - ln mild cases of incipient hammer -toes a cure may be 
effected by wearing a shoe long enough to allow these members to be 
extended. In more chronic and obstinate cases 
a metal sole &hould be adjusted so that an ordi- d 
nary shoe can be worn 01·.er it. Just beneath the 
middle of the toes is a seri es of perfo1at10ns rn 
the sole, throug h which loops are passed The 
toes are straightened by traction on the loops, 

~~~~cc~s ~:~o~~!y b~~~;:e l~1;~ f!9e~~;. a~nd ~':.'.'::n~Z;. ":,,::•:.,,.'"/'.:~'.~'R[~:,':~"'-
mnscles and of the plantar fascia is essential. 
The tendons of the extensor digitorum sh ould be subcutaneously dhided 
just over the bases of the toes ; the llexor tendons near the middle of 
the plantar smface of these members. 

Bunions are callosities resulting from intermittent pressure upon cer
tain portions of the foot. 

Corns are both hard ancl soft. A hard corn differs from a bunion 
onlv in size. Soft corns are small ulcers situa ted between the toes or in 
the. fi ssures on the uncler su rface. They are caused by friction of oppos
ing snrfarf\s and moisture. 

Bunions and bard corns are to be treated by relie1·ing the unnatural 
pressure which cansed them. Comfortably fitting, yet not necessaril y 
loose shoes, of soft leather, sl1oulc1 be \\"Orn. Pieces of Can ton fl annel, 
cut into rings and laid upon each other so tbat the pressure will be dis
tribu ted to the snrfaces near the corn, will be addsahle, in simple cases, 
even when loose shoes are adopted. A small tnft of cotton dipped in 
vaseline will aid in softening the hard co1·ering. Soft coms may be 
read ily cured by inserting pellets of absorbent cotton moistened with 
borax dissoh·ed in glycerin , and applied so as to protect the raw sur
faces and prevent friction. 

I n.r;rowing nail is one of the commonest affec tions of the feet, and is 
almost always met with in the great toe. The pal li ath·e treatment is to 
cut away portions of the nail near the infl amed surfaee and protect this 
by a small pellet of lint moistenecl in the borax and p;lyre1·in mixture. 
The emplO)'ment of cocaine, howel'er, enables the su1·geon to remol"e the 
offending nail without pain, and in this wa.1· a permanent and racliral 
cure is effected. I ba1•e pet·formed this operation repeatedly after the 
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following method: The foot and toes should be cleansed and thoroughly 
disinfected. An elastic ligature should be thrown around the toe, as 
close to the metatarsal junction as possible. The anmsthesia is effected 
by introducing the hypodermic needle of the cocaine syringe beneath the 
skin on the dursum of the toe. half an iuch behind the nearest surface of 
the nail-i. e., just about the posterior border of the matl'ix. Three or 
four drops of a four-per-cent solution are forced out here and the needle 
pushed under the skin, to right and left, until about fifteen minims have 
been injected across the toe and on either side of the nail toward the tip. 
The line of this injection is in the shape of a horseshoe. The needle 
should now be removed, and reinserted through the anresthetized skin, 
and carried thence subcutaneously, until the anresthesia is complete at 
all points around the nail. In from three to five minutes insensibility is 
perfect. An incision is first made from the middle of the posterior mar
gin of the nail directly back ward for half an inch. A second incision 
across the top of the toe, extending as low clown as the most inferior por
tion of the nail, on either side, uniting with the central encl of the per
pendicular cut, gives the entire wound a T-shape. The two quadrilat
eral tlaps of skin are now dissected up, turned one to the right and one 
to the left side, and held away by the weight of an artery forceps or by 
retractors. The nail should next be split from before backward in the 
middle line, the incision extending through the matrix as far back as 
the transverse incision through the skin. Both halves and the matrix 
shoul<l be thoroughly extirpated, all granulation tissue scraped out, and 
the foot clipped into a basin of warm sublimate solution, 1-to-2,000. At 
this juncture the elastic tourniquet should be removed, ancl the wouncl 
allowed to bleed for a minute. By this means the excess of cocaine solu
tion is washed out of the tissues. The ligature should then be reapplied. 
The tlaps are now brought into position, the space formerly occupied by 
the horny part of the nail packed with sterile gauze, and the entire toe 
enveloped in the same material. A nru-row bandage should be applied 
firmly enough to hold the gauze in place, and to exercise sufficient com
pression to prevent bleeding. Over this a generous piece of protecti,·e 
should be thrown and a second bandage applied. "'hen, in applying 
this banda"e, the elastic ligature is reached, it should be taken off and 
the roller carried on to the foot. A single dressing u•nally suffices, and 
it need not be removed for ten davs or two weeks. \Vhen the nail bas 
cut into the soft parts only on one ;ide, a less radical procedure is adris
able. The cocaine is injected along the line of the ingrown nail, and a 
long wedge-shapecl strip of skin and subc11taneons tissue removed with 
the scalpel. As the wound heals by grannlntion, the soft parts are re
tracted below the level of the nail. ·when it is not absolutely necessa1·:v 
to remove the entire nail, the soft tissues on tlw diseased margin may be 
excised, or a portion of tbe nail on that surface excised, including as 
much of the matrix as belongs to the section removed. 

JJ~formities qf the Upper Extremit?J- C7ai1irle.-Cong;enital absence 
oi portions of one or both of these bones may exist. No case of complete 
absence of the collar bone is as yet on rerorcl. The partial deficiency 
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may occur on one or both sides, and is usually at the inner extremity. 
The indications in trratment are to use a figure -of-8 brace around the 
shoulders to prevent them from being approximated in part by the 
actions of the pectoral muscles. 

Paral1;sis of the deltoid and serratus magnus muscles imparts to 
the shoulder a deformed appearance. In del toid paresis the shoulder is 
tbctened, and the acromion process more prominent and easily reeop:nized . 
The arm is incapable of bPing lifted to a right angle with the spine. It 
may be clue to injury of the circum flex nerve, or to a central nervous 
lesion. \Vb en the serratus magn us is paralyzed, the vertebral border of 
the scapula is tilted outward in a position of unusual prominence. 
Neither of these injuries is amenable to surgical trea tment. 

A.nchylosis of the shoulder is more amenable to the operation of ex
sertion than to forcible breaking up of the adhesions. This last proce
dure may be employed 
in rases of partia l an
chylosis in which no 
inflammatory process 
is going on. In an
chylosis of the elbow
joint the same treat
ment is advisable. 

Deformities of the 
forearm nre compara
tively rare. Of the 
congenital va riety, oc
cas ionally there exists 
a fusion of the two 
bones. The length of 
the forea rm is normal, 
as is the motion at the 
elbow-joint, bnt supi
nation and pronation 
are im possible. In the 
only case I have ever 

. ' 
1''10. 90~.-l'Oll!!<'llitnl fui<ionofthcrndiusand ulner. 

(Fromucru>ent.thc1'olycliuic.J 

see~, from which Fig. 902 is taken, the hands were in the prone posi
tion. Operatfre interference was not indicated in this instance. 

Distortions due to rickets are at times met with, and may result from 
the action of tl1e muscles upon the softened bones, or to pressure from 
the habitual carrying of bnrdens in the hands. In dest rnction of one of 
the hones of the forearm by ostiti s, or after its remornl, deformity usually 
results, the dev iation of the hand being toward the side of the missing 
bone (Fig. 903). 

'l'reatment. -In deformity after rickets, correction by osteotomy is 
justifiable after the disease is arre~ted. In the distortions _due_ to_Jo~s of 
snbstauce there is little hope of rehef. If the loss on one side 1s lnmtecl. 
exsection of a portion of the sound bone and reunion of tbe divided stu
faces by wire sutures migbt be entertained. 
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Glub-IIand.-Distortions of the hand, not unlike those already de
tailed as occurring in the foot, yet far less common, may be met ;dth. 
The deformity ma.1· be at the wrist-joint, in the intercarpal or carpo
metacarpal articulations, and may be due to failure of development in 

the bones of the fore
arm or hand, to muscu
lar paralysis, to frac
ture, dblocations, or 
eicatricial contractions. 

In the congenital de
ficiencies, the mdius is 
morn often wanting, or 
only partially devel
oped, allowing the hand 
to be carried toward 
the radial side. The 
carpus is occasionally 
deficient. Not infre
quently the congenital 
cases are symmetrical, 
and the lower extrem
ities are also involved. 

The muscles are de
ficient in some of these 
cases of osseous mal
formation. The usual 
condition in paralysis 
is that of flexion of the 
carpus ancl metacarpus 
upon the forearm. 

This variety is 
termecl palrnar; the 
opposite, dorsal club-

Fm ~::~r:{~di'.7: ':~;>~,:ic~lt i>l~"<!~~"~ ~~[~;::;;:;~ ~~-~,\''~l:c of.0'1~ '. ~~C~~e~~~:n l~~e':.a~i~~ 
is c::tllecl radial or ul

nar, as the hancl is carried outward or inward. As in clt1b-foot, there 
are compound forms of clnb-hancl. 

As to freque11cy in the congenital types, the radius being chiefly at 
fan It, the radial distortion is most frequent. \Yhen from any cause the 
equilibrium between the muscles is impaire<1, the hancl is usually flexed 
upon the forearm, and the condition is known as pnlmar clnb-hanil. 
·with this there may ,he radio-palmar or uh10-palmar deformity. 

Fracture of the mdius (Colles's), orepiphyseal separation, may ind nee 
a mild form of radial cluh-hand. Unreduced clislorations will, of course, 
cause deformity. Deformities clue to cicatricial contraction, as after 
burns, extt'nsive phlegmous, etc., are occasionally met with. 

The treatment of all these different varieties of club-hancl \\ill depend 
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npon the particular canse. In the worst form of congenital <leformity, 
amputation at or shortly after birth shoukl be performed. Other and 
milder cases may be improved by me<'hanical apparatus constructed to 
meet the indications. 

In muscular paralysis the same general rnles of practice as laicl clown 
in club-foot clue to this cause should be followed. 'l'enotomy may be 
necessary. The extensors may be subcutaneously clidclecl about the 
middle of tbe metacarpal bones. The tlexors slightly abo»e the wrist
joint. The lateral deformities also will justify in some cases divisiou of 
the contracting muscles. The rule to be followed is to clo subcutaneous 
tenotomy when the tendon to be divided is far enough away from any 
important nerve or vessel to allow a perfectly safe and sum clh·ision of 
the tendon; if not, the tendons should be exposed by incision under 
strict antisepsi,, and each one picked up on an aneurism-neeclle ancl 
divided in plain view. 

The propriety of breaking up adhesion iu anch,dosis with malposition, 
or of resection, should be determined by tile condition of the parts and 
of the patient, and the necessities of the case. 

Tile Fingers and Iland.- Among the conr1enital deformities of tlie 
fingers are polyclactylns, syndactylus, and web-finger, or fusion of two 
or more digits. The acquirecl deformities are clue to contraction of the 
palmar fascia, of the mnscles and tendons, to paralysis of certain mus
cles, and to osseous and articular lesions, both traumatic and idiopathic. 

S11pern11merarv Finger (Polydactylus).-'l'he ttstial location of one 
extra finger is on the rndial side of the thumb or ulnar aspect of the little 
finger, near the metaeal'j10-phnlangeal jttnction (Fip:. 904). It may or may 
not possess phalanges or cartilages. If the phalanges exist, a syno,·ial 
cavity wilJ be found at the junction with the metacarpal bone, or with 

~~b:~"x of;l ~(rJ~)J (~ 
(; :~ ~~ . \ '\ I ! ~ 

F1<;.!!0:i.- nouhlc hnnd. 
(.\ ft('r l{~•c\·o.:~. ) 

A rare form of snpernnmern ry fingers is shown in Fig. 905, in which 
there is practically a double baud. Amputation of the supernumerary 
members shonlcl be made soon after birth. 

In synclactylus, all or a portion of one or more fingers may be 
wanting. (Fig. 900). Amputation of the deformed portion is usually 
addsable. 
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Web-finger is usually congenital, although it may be acquireil. In 
milcl cases, where the union between the contiguous surfaces is slight, 
ancl the web is thin, the following method will succeecl : ,\ rouncl elastic 

ligature or cord is carried through the web just in front 
of the metacarpo-phalangeal articulation, and the ends 
are turned back and attached to a band around the 
wrist (Fig. 907). This is allowed to remain for three 
or four weeks, until the hole made by the ligature is 
lined with epidermis. A second puncture should now 
be made about one inch in front of the first, the liga
ture passed through this, and the ends tied . The con
stant traction of the elastic grndLta.l ly cnts through the 
web, yet so slowly that the track of the wound becomes 
covered with epidermis. This procedure should be re
peatecl until all the web is divided. 

\\'hen the fingers are solidly united, the methocl of 
Didot should be preferred. An incision is made down 
the palmar surface of one finger (the index, Fig. 008) 

and along the dorsal surface of the adjoining member (the middle finger). 
The Haps are dissected up so that the one removed from the palmar sur
face of the index-finger remains attached to the middle finger, while the 
posterior flap is attnched along the dorsum of the index-finger. They 
are then suturnd in position (Fig. 909). 

In those cases in which the bones are only slightly nnited, the line 
of union may be sawed through. 'Vhen the bones nre fused into one 
solid mass, an operation is not 
indicated. 

Chronic Hexion of one or more fingers may result from paralysis of 
the extensor muscles, spastic contraction ot the flexors, or from contrac
tions of the palmal' and digital fascia. Paralysis of the extensors may 
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be tempora1·y or permanent. Lead-poisoning not infrequently leads to 
temporary impairment of the function of this group of muscles. 

In neglected cases of ebronic extensor paralysis, pe1·manent shorten
ing of the opposing nrnscles, with contraction of the palmar fascia, 
occurs. 

The int1irations in treatment are to restore, if pos,ible, the functions 
of the paralyzed musdes, and to prevent deformity by the adjustment 
of an apparatus which will keep the fingers extendtd. 

Contraction of the palmar fascia, as a resnlt of any inflammatory pro
cess, gh·es rise to the most common deformity of the fingers. Penetrat
ing wounds of the palm, or idiopathic ph legmon, are exceedingly apt to 
result in fasdal contraction and chronic malposition of the fingers. 

This process takes place at times in persons of the gouty or rheumatic 
tliathesis without any marked symptom of local in11ammation. The 
tendons are not afl'ected, as a rule, in the earlier stages of Dupuylten·s 
contraction. In old cases the muscles are shortened. The fascia! con
tractions are well shown in Figs. 910 and 911. 

'l'reatment.-In mild cases, taken early in the commencement of the 
affection, a cure may be effected by repeatec1 stretching of the fascia by 

fully extending the fingers inrnh·ed . The instru
ment shown in l<'ig. 912 de1·iscd by Dr. Battey, 
ofNewY01·k, will be found 1·ery useful in such 
cases. In obstinate cases fasciotomy b demand
ed. Dil'ision of the palmar fascia should be 
done as follows: Tue hand should be rendered 

thoroughly aseptic by washing in sublimate solution, anc1 made blood
less by Es111arel1's bandage. The hypodermic injection of four-per-cent 
cocaine solution renders the operation painl~ss . The delicate fascia 
knife shouhl he introduced beneath the bands of fascia, which can be 
made prominPnt by extreme extension of the fingers, the edge turned 
upward, and a thorough division effertetl, taking care not to allow the 
knife to cut through the skin. E1·ery resisting band shoulc1 he divided 
until the fingers can be readily brought into a position of 01-ercorrec
tion . Two or three lines of section may be made in the palm and one 
or two through the cl ig ital prolongations of the tinf!ers inrnh'ed. By 
carefully in•ertin~ th~ knife closely beneath the fascia, the rnssels of 

.. li4 
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the palm and fingers may be avoided. The palm should be covered 
with a thick layer of sublimate gauze, and a splint applied in order to 
keep the fingers perfectly straight. This should be worn for two or 
three weeks, at which time passh·e motion should be made ancl the 
splint reapplied for another week. After it is removed, thorough ex
tension should be practiced at least once a clay for sernrnl months. 

Snap- or Jerk-.li'inger.-This name has been nsecl to designate a con
dition in which free extension and fiexion of one or more fingers is more 
or less interrupted. As the affected digit is being fiexecl or extenclecl, 

F10. 912 

motion is arrested in a certain position, and, if a l'iolent effort is made, 
or if flexion is continued by aid from the other hand,.a perceptible jerk 
occurs as the obstruction is overcome. A nodular swelling. to the tourh 
resembling the ganglia often met with on tbe bark of the wrist, may be 
felt along the line of the tendon at or n~ar the metacarpo-phalangeal 
joint. Snap-fini(er may be clue to a cirC'umscl'ibed thickening of the ten
don, or a clisprnportion between the size of the tendon and sheath for a 
limited area. 'l'bis condition is believed to exist, esperhlly in the thumb, 
where the jerk occurs in one thfrd of all cases. Mr. Ree,·es thinks that 
in tbe fingers it is chiefly rlue to the syno,·ial fringes eatching upon the 
transvel'se process of thP palrnar fascia. This may occur not only "from 
thickening of this pl'ocess of fascia, hut also from rolling up or displace
ment of the syuovial sheaths." 

Snap-finger may be traumatic or idiopathic in ol'igin . Strains on the 
tenrlons and fasci:.t in the act of lifting, direct YioleurP. as well as the 
gouty ancl rheumatic intlammations, are noted in the a:-tiology. The 
treatment consists in p::tS$ire motion, ancl internal meclicntion to correct 
any dysrrasia. If relief does not follow orc1inal'y measures, an incision 
sho11lcl ue made and the E'nlargement dissected out. 

fo rertain cases in which adhesion of the tendons to their sheaths and 
to the palmar and cligitnl fascia orctn· ehie11y as a result of penetrating 
wo11nrls, it \\'ill-in order to reJie,·e the deformity-be l'equirecl to make 
an open dissection and didde the a<lhPsions in plain view. Sneh opera
tions can be clone with impunity, anrl with an extraordinary degree of 
success, if the strict antiseptic prncautious arn ousen·ed. Esmarch's 
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bandage is essential to the operation, and cocaine arncsthesia I have fre
quently demonstrated to be perfectly satisfactory in tltese procedures. 
The wo11nd should be closed at once with fine silk sutures. Catgut is 
not s11fliciently reliable in this region. Tbe danger of inflammation and 
contractions of the fascia from opening into the hand under sublimate 
irrigation and careful antisepsis are exceedingly remote. Even the most 
extensive injuries of the hand may be made to heal with as little deform
ity as often follows a simple wound in which inflammation and suppu
ration are established. Figs. 913 and 914 are taken from a liand one 

year after the receipt of a gn nshot-woirnd. The muzzle of the piPCe was 
in contact with the skin at the time of the explosion, and the charge of 
small shot and wadding entered at the pal mar aspect of the little finger, 

Fu:;. 01-1.-\\"ound ofc\itoftlu.•chnrg(' 

nncl paRsecl out throngh the metacarpal bone of tbe index- fin ger and to· 
the ulnar side of the thumb. The third ancl fonrth metacarpal bones 
were broken, while the second was romm innted and almo~t all or i t 
blown r.wav. The fl exor tendons and fasria of the pnlm were tNn and. 
divided. The trPatment ron,istecl in immersion of the member in 1-to-
2,000 snblimate solntion, thorough removnl of powder ancl a ll fo reiirn 
matter, reposition of attached fragments of bone and shreds of tendons, 
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fascia, ancl muscle in as near their normal relation as possible, and ap
plying a sublimate-gauze dressing, placing the hand in the natural posi
tion and holding it there with a splint and roller. In this case motion 

was secured in e1·ery finger, and no contrac
tions of the fascia hal'e taken place. 

"rhen the tendons are divided, either in 
the forearm near the wrist or in the palm or 
along the fingers, it is essential that the di
vided ends be stitched together with •ilk 
sutures. Cocaine anrosthcsia and Esmarch's 
bandage should be employed. 

Deformities of the band aucl fingers also 
rl'snlt from exostosis and new formations of 
cartilage in the digits (Figs. 915 and 916). 
Amputation is indicated in the latter condi
tion, while in exostosis relief may be obtained 
by direct incision and remornl of the offend
ing bone. 

Phlegmon qf tlte Iland and Fingers.
Phlegmon of the fingers is an exceedingly 
painful affection. Occurring, as it usnally 
does, in the terminal phalanx, a knowledge 
of the arrangement of the fascia here is esse:i

Fm. O\C..- IMonnhy 'csult;ng from tial to proper treatment. Fig. 917 shows the 
chon<lwurn of the pbnluugcs. intimate attachment of the connecti\'e-tissue 

fibers to the integument of the palmar aspect 
of the digit and to the matrix of the nail, the separation of the rnrions 
layers to form spaces in which are containei.l quantities of fat. The gen
eral con vergenre of these bun
cl les of connective tissue toward 
the center is well illustrated in 
the rut. They are intimately 
attached to the sheath of the 
tendon in front and to the ped
osteum posteriorly. The lymph
channels follow the layers of 
fascia from the skin toward the 
bone. Phlegmon of the finger 
("felon," or "whi/low") may 
originate in the bone or perios
teum, but most frequently be
gins in the soft tissues. On 
account of the arrangement of 
the fascia and lymphatics, the 
inflammation rapidly extends to 
the tendon or periosteum. The dense structure of the tissues here, which 
prevents their yielding to the pressure of the inflammatory infiltration, 
will account for the unnsnal degree of pain present in this affection. 
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Phlegmon of the pal m:n· as pects of the thu mb or li ttle finger, not re
li e,·P<l by ea rl y incision and disinfection, may extend along the sheaths 
of their tendons and in\'ade the entiro 
palmar fascia. Co1wersely, cenh-al phleg
mon of the palm of the hand may radia te 
to these digits (Fig. 918). 

By reason of the anatomical arrange
ment of the shea ths of the i'ing, index, 
and middle fingers, closing as they do in 
blind extremities a t the metacarpo-pha
Jangeal articulations, the inflammatory 
process does not extend, as a ru le, into 
the large synov ial sac beneath the palmar 
fa sda (Figs. 918 ancl 919). Upon the back 
of the hancl antl fingers phlegmon beh:nes 
as it does benea th the skin in other parts 
of the body . 

Jn the treatment of whitlow the firs t 
indication is to relieve tension at the · 

~~~ie:!a~o;~i~1tt b:C ~~~~~,~~~t~~~n~~s i~:~ Fm~!~~tf:2~~:'~~~,;~:}~:fi\ff :;r.;!;m 
ea rliest stage of phlegmon may be recog-

nized by direc t pressnre wi th a small 
pointetl instrument, as a probe or di
rector . Cocaine may be utilized to 
prevent pain when the incision is 
made. A rubber ligatnre ti ed around 
the finger to anes t the circulation, 
and a few minims injected in to the 
line of incision, will deaden all sensi
bility. The incision should be free, 
and down to the tendon or bone, to 
insure relief of all tension. The par t 
should then be submerged in warm 
sublima te solution, the ligat nre re
mo\'ed, and. after a minu te or two of 
bleed inp: un der water, an iodofcrrn 
s ti·ip shonlcl be pncked into the 
wonncl , and a moist aseptic dressing 
applied. 

" ' hen pn~ has formed and can be 
evarun.ted in thi s mnnner, the open
ing shoul d be made u pon the la tera l 
aspects of the linp:er, in order to 
amid the shea th of the tendon. 

Tn phlep:mon beneath t he palmar 
fa sc ia the sa me principles of incision and drainage shoultl be applied, 
avoiding the larger ,·essels when possible. 
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Ganglion.-Ganglion is due to the localized collection of a. variable 
quantity of synodal tluid in the sheaths of the tendons, or bursm on 
the dorsum of the hand or wrist. Excision and dissection under cocaine 
anresthesia, a.nd strict a.sepsis, I have found to be the most satisfactory 
means of effecting a cure. They may be made to disappear by absorp_ 
tion, after subcutaneous rupture from a. sharp blow with the back of a 
book or padded hammer. 

Di1•ision of tlie tendons of any part of the hand or of the wrist near 
the hand demands careful asepsis aud immc>diate SLlture of the tendons 

and neITes, if these be divided. \\.hen the 
woirnd is a.cross the wrist, the skiu shoulcl be 
freely dissected back in order to thoroughly 
expose the tendons, which usmtlly are consid
erably retracted in the direction of the origin 
of the muscle; it also requires a thorough 
knowledge of anatomy in order to separate 
the rnrious tendons and to unite the upper sec
tion to the proper tendon of insertion. I em
ploy fine sterile silk sutures, nsing two threads 
to each tendon, and au additional thread when 
the tendon is unusually broad or strong, such 
as the flexor carpi ulnaris. The needle is 
passed entirely throug h the tendon between 
one eighth and one fourth of an inch from 
the didded edge. All sutures are inserted 
and approximation made gradually with the 
hand and arm in a position which will most 

Fio~7~~~~~~~~~ 1:i~J ~~~i~~ i.~~:;_~i~~ thoroughly relax the tissues to be approxi· 
~~~~11~t·~-~{~~\~~iJ('~;{c~1 ~~~t~)11 • mated. Nerve suture has been described. It 

is important in uniting such a nerve as Lbe 
median or ulna at the wrist, to use fine needles, a round one preferably, 
which will not cut the nerve fibers, and to pass one needle and suture 
thro11gh the center of the nerve about one eighth of an inch from the 
cut surface; then on either side of this to insert a ,·ery delicate suture 
into the sheath of the nen·e. Approximation should be \'ery carefully 
made, not jamming the ends of the nerl'e together, but securing them 
snugly in apposition. The dressing should consi<t of iodoformized gauze 
ll'ith plaster of Paris over all, the hand being held properly flexed for 
six or eight ll'eeks after the operation. The nerves reunite in from two 
to six weeks. !<'unction may not always be early established, and in 
some instanres months, and a.s much as tll'O years, have elapsed before 
conductivity 11·as rnstornd. 



CITAPTER xxxr. 
TlTMORS. 

Tim worcl tumor (from tu mere, to S\\'ell) was formerly applied to any 
abnormal formation or collection of matter within the bocly. The over
accumulation of feral matter in the colon, the swelling due to extravasa
tion of blood, or to the retraction of a muscle after rupture of its tendon ; 
an abscess, a re tention cyst, a hernia, a floa ting or displaced kidney, as 
well as all the recognized non-inflammatory neoplasms, as sarcoma , fibro
ma, lipoma, carcinoma, e tc., were ranged under the comprehenshe head
ing of lu nwrs. 

or late years the application of th e term bas been more restricted. 
A tumor is now defined to be a circumscribed. non-inflammatory rnass, 
composed of new;formed elements wllieli, lw ~ing their type in tlle nor
mal embryonic or adult tissues, are dependent upon l71eufor nutrition, 
and yet are not amenable to the laws regulating and limiting the devel
opment qf the normal structures. 

Circumscribrd, because a general or widespread hypertrophy or hy
perplasia d oes not con\"ey to the eye or touch the idea of a swelling or 
tumor. The accumulation of fat in obesity ran not be ca lled a tumor, 
yPt the lat so deposited O\"er a wide area differs in no essential particular 
from that which form s a lipoma. 

Nn11-i11jlrmwwlory, for the reason that this most clearly sepa rates 
trne neoplasms from -the cell prolif~ra tion of the ordinary inll a mmato1·y 
process, with its characteristic heat, pain, redness, and s1celling. 

New form(!/ ions in this, that although the law establi shed by Joban
nps Mit!IPr-that t he elements of all tumors, no matte1· how changecl from 
the normal, sprin)!" from and ha m thPir types in the norm al tissues of 
embryonic or adult life-stands nnqnestioned, yet these elements, in 
their changed ronclitio~s. tend to persi"t or to g ro\\' inclefinitel ,v, in utter 
disregard of the laws of limitation in the development of normal tissues. 

The effort s at classification of tumors upon a hi s tolol!ical basis ha m 
not been generally sa tisfac tory. Yii·chow. Foerster, Cornil and Ralll"ier, 
and othei· pathologists, with the same end in vi ew, haYe atThed at con
clnsions sca rcely reronrilablP. A clisrnssion of these ,-ari ous rlassifi ca
ti rrns belon)!"s more properl.v to spPcial works on pa th ology. Clinically, 
tlJP)" admit of division into two heads-the malignant nnd non-mali.r;-
nant. . 

Jfa li.r;nanry in a tnmor mPa ns its tendency to bero~e multiple by 
metastasis; the tendency of the elements of wh1rh 1t is composed to 

943 
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travel along- the 1.1·mph or bloocl channels, and. thus disseminated, to 
reprodure the parent tumor; or its tendency to iurade and destroy lhe 
tissues in its 1·icinity, and to recur in loco alter extirpation. 

Strictly speaking, the tendency of a neoplasm to indnce death has 
nothing to do with the question of its malignant character, for certain 
tumors, as fibro-myomata of the uterus and simple ovaifan cysts, ten(l 
to produce death by pressure auu exhaustion as well as carciuomata anu 
sarcomata by general dissemination. 

The malignant neoplasms are grouped under two headiugs--carci. 
110111a and sctrcoma. 

The non-malignant are as follows: liponw, fibroma, myxoma, oste. 
oma, enclwnclroma, angionia, neuroJha, 1nyoma, adenoma, papillouw, 
and lymphoma. 

Carcinoma.-A cancer may be defined to be a tumor, composed of 
embryonic cell elemcuts of Yarying shape and proportions, collected in 
groups, which groups or clusters are partially separated by a 1cell·de· 
fined stroma. 

\\'bile the elements of the carcinomata do not always differ so "ideh" 
from those of the sarcoma ta (especially the more embt:yonic cells of thls 

Fw. !1:?1. Dl'vclopml.'nt of ('!ll'l'in'?mn 11. Bundle~ of tibrnu." li~:'l\IC' containin!? OC'C'n~i?nnl ('nnnee_ti\'\~-ti!'!;Ue 
coqiusclcs. t1 1 C:mccr cells in grnups or rows bc~w1>i.:n the 1>tromu. {Aft1.:r Corm\ nnd lfanv 1cr.) 

latter neoplasm), the alveolar strncture of the stroma of cancer will 
always render it easy of recognition. 

Canrer cells rnry greatly in shnpP and dimen"ionc;;, being ronncl, fiat, 
01·oid, fusiform, polygonal, aucl measnring from n'uo- to Til!lf and m inch 
in cliamet~r. Each cell may contain one or many nuclei. The nucleus 
is often of lar;.:e size, at times occupying the greater portion of thP cell 
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space. The nucleoli are especially prominent. The cell elements of car
cinoma are contained within the alveoli, and f:loat in or are in contact 
with a juice of varying quantity and consistence. 

The walls of the ah·eoli are composed of a fibrillated structure of 
modified connective tissue. In old tumor' the fibers of the stroma are 
closely packed together, while in more recent neoplasms connective-tissue 
corpuseles are frequently obse1'l'ed between the clusters of cells (Fig. 
921). The alveolar arrangement of the stroma is well shown in Fig. 922, 
in which the cancer cells have been remo,·ed. 

The alveoli are not isolated cavities, but communicate more or less 
freely. In the conuectil-e-tissue walls of the ah-eoli the blood ,·essels and 
lymph channels are lodged. In the 
development of a carcinoma the prolif
eration among the cells proper of the 
neoplasm excites a similar condition in 
the connectiYe-tissue cells of the neigh
boring and im·oh·ecl tissues. and, co
incident with the multiplication of the 
cancer element.$, the connecth-e-tissne 
elements are de•eloped. In this way 
the stroma is formed around and among 
the cancer cells, and in rare instances 
this proliferation is so rapid that clt:s
ters of adipose cells are caught within 
the neoplasm and remain as such in the 
process of growth in the tumor. 

Carrinomata spread by direct inva
sion of conti~uous tissues, and along 
the route of the lymph channels. 

It is not uncommon (as established by Cornil and Rander) for indu
ration and hypertrophy of the ganglia of the nearest lymph plexus to 
occur before metastaois has taken plare, a fact of 11reat interest to the 
surgeon. This.early glandular hyperplasia is clue to the initation caused 
by the neoplasm, and though less acute is not unlike the adenitis of an 
ordinary intlammat0ry proce$S. 

Three chief varieties of cancer are reco11nized-the scirr1111.~, encepna
loid, and m11coid or colloid. Bpit1ielio11u1 will also be included under 
this hearling. 

Srirrhns, or harrl cancer, is distinp:uished by the greater proportion 
antl thickness of the stroma, in comparison with the rel! elements. 
)[any of the rells in this rnriety of neoplasm, especially those more 
deeply situated, undergo extensi•e granular metamorphosis, and appear 
as granular corpuscles, having lost all the characteristics of the cancer 

elements. 
Enceplialoirl, soft, or meilullary cancer is rif'h in cells and cancer

jn!ce, while the stroma is •ery t_hin. It is more rnscular, and in gr~ss 
appearance is like broken-up brain-matter; hence the name encephalo1d. 
Owing to the embryonic character of the new-formed blood ,-es,el and 
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the lack of resistance from the scantily developecl stroma, anenri~mal 
dilatations of thP vessels are common, ancl rnptLLre frequently occurs. 

Colloicl cancer is characterizecl by the presence within tbe ah·eoli of a 
ttuicl rich in mucin, which substance also appears in all the foci that may 
be clevelopecl by metastasis. Many of tbe cells clisappear, and those 
which remain are unusually large ancl swollen. The alveoli are also dis
tend.eel ancl the walls more translucent than in scirrhus. 

The changes which cancers unclergo are chietty grnnular metamorp!w
sis ancl ulceration. The cells of the deeper portions of the neoplasm, cle
privecl of sufficient nonrishment by reason of their CPntral position, break 
clown in a granular cletl"it11s, which is absorbed and carried away in part 
by the bloocl vessels. but chief:ly by the lymph c·hannels. ln olcler 
tumors this graclual loss of cellnlar elements is followecl by contrnction 
of the stmma ancl sinking in or retraction of the integLLment. Inflamma
tion and ulceration of a cancer may result from direct initation from 
without, or may occnr as a result of the growth of the neoplasm, which 
thus often cuts off its own nutrition. The process is not uulike ulcera
tion in the normal tissues, only the granulations are often very exuber
ant ancl the cleath of tis~ne rapicl . All forms of carcinoma are subject 
to the deposit of pigment, and under such conclition have been termed 
melmzotic canc·er. 

Causes.-Cancer is a diseas2 of adult and of late adult life. Scirrhus, 
encephaloid, or colloicl cancer, under twenty years of age, is exceeclingly 
rare. It occurs ch iefly in the periocl of life between thirty and sixty. 
\Vomen are more frequently attacked than men. Prolonged irritation 
ls uncloubtedly the chief exciting cause of the cle1·elopment of this neo
plasm. In evidence of this conclusion is the fact that those portions of 
the body which ar~ subjectecl to the greatest '1.mount of irritation are 
most often afiectecl. The mammary glancl, pylorus, rectum, ancl uterus, 
are the more common locations of cancer. 

Diagnosis.-Thc recognition of cancer is positil"e only by microscop
ical examination, and depencls in part 11pon the peculiat· characters of 
the cells already noted, but chiefly upon the appearance Qf the stroma. 
Clinically, the diagnosis will depend upon the age of the patient, the 
location of the tumor, its consistence, immobility. and the condition of 
the lymphatic gla;icls in the line of the vessels. toward the center .. \ 
tumor occurring after the age of thirty.five, of a mildly painful char
acter, and increasecl when firm pressure is exerciserl; steaclil:v, although 
at times slowly, enlarging, movable, it may be, beneath the skin or 
within the substance of the organ or part in which it is located, yet not 
freely so, should be looked upon with suspirion. If it has existed for 
several monthi!, ancl there is retraction of the integument 01·er a portion 
of the mass, top;ether with incluration of the 1warest lymphatic p;land•, 
tbe diagnosis of cancer is almost posith·e. As between th~ three clifier
ent forms of cancer, it may be saicl that sril'l"h ns is much the more com
mon, is slower in growth, ancl harder to the tourh. Colloid cancer or 
the colloid degeneration of scirrhns is al•o harcl, ancl p;rnws slowly, and 
from palpation ancl inspection cau not IJe clifierentiatetl from scinhus 
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with any certainty. It is comparatively rare. Encephaloid is a soft, 
elastic tumor, not al ways of uniform consistence, but generally of smooth 
snrface, and always of rapid growth. Its vascularity is therefore much 
more noticeable than that of either of the other varieties, and metastasis 
is more rapid. As between sarcoma, the chief diagnostic points are the 
age of the patient, sarcoma being more common in the young, cancer in · 
the old and middle-aged; the lymphatics are not im·ohed in sarcoma, 
except when extensive ulceration and septic absorption occnrs; in gen
eral, the snpel'ficial veins of sarcoma are more Jilated and perceptible, 
and the tumor more elastic. 

The excision of a portion of a tumor for microscopical examination 
for purposes of diagnosis may in exceptional instances be justifiable. 
Any unnecessary irritation of the mass is reprehensible, since metastasis 
is more apt to occur under sncil conditions. 

Epithelioma.-An epithelioma may be defined as a neoplasm, the 
embryonic elements of which assume, in a varying degree, the shape and 
arrangement of the normal epithelium. Developing usllally in the skin 
01· mncous membranes, they at times originate in tissues remote from 
them, as in the bones. 

J\Ialignant epitheliomata may be clidcled into two classes: 1, the flat 
or superiicial; 2, the tubular or deep. 

The first Yariety is by far the more common. It occnrs by preference 
upon the mnco-cntaneous surfaces, as the lips, rwepuce, anus, vulva, etc., 
but may appear either upon the skin or mucous surfaces, remote from 
any line of union of these co,·erings, as the tongue, cheek, face, etc. 

Flat epitheli01na usually begins as a nodu le or incluration of small 
size, slightly redclenecl at its margin, the center or which rnry early in 
its history breaks clown into a dirty ulcer which, when kPpt fairly clean, 
is reclclish in color, and, when not cleansed, is co,·erecl with a groyish 
mass of pus and broken-clown tissue, either solidified into a crnst or 
scab, or in a softened state. The margins of the ulcet· are sinuous, hard, 
aud everted. It may limit itself to a small area, or de\'elop steaclily, and 
sometimes with great rapidity until, after extensi1·e destruction of the 
tissues in its neighborhood, death ensues from hremorrhage, sepsis, or 
metastasis. Pain, usually milcl iu character, is always a symptom or 
this gisease. Lymphatic engorgement may occur in the fil'st few weeks, 
but usually from four to eight months, ancl even a longer time, may 

elapse. 
Examined microscopically, this form of epithelioma is seen to be com

posed of flattened cells, containing one or se1•eral nuclei, with a teuclency 
on the part of the elements to form themselves in concentric layers (Pig. 
923). In the center of these spheres of flattened epithelin are freqnen1ly 
seen a few cells whid1 hm·e undergone the colloid change. Farther out 
the snrrouncling cell elements are more embryonic in eharnrter, cylinclri
cal, spherical, or polygonal from lateral compression, the mass being 
limited externally by a stroma of connecth·e tissne, \'arying in quantity, 
which separates one epithelial nest from tbe othPrs composing the entire 
neoplasm. In the process of ulceration an epithelioma is snrrounded by 
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a zone of embryonic tissues due to the cell proliferation of tl1e inflamma
tory proce"s. 

Tubular epitheliomata are considered somewhat less mali!(nant than 
the lobular or bird's-nest variety jnst described. After reaching a cer

tain stage in theil' de\'elopmeut, they may 
remain stationary; but, in the majority of 
instances, the tendency is to gro"-, as well 
as to recur after remo,·al. They are usually 
situated uvon the skin, where they origi
nate in the sweat or sebaceous glands or 
upon the mncous membranes, where they 
spring from the follicles of these surfaces. 
The antrnm maxillare is occasionally the 
seat of this Yariety of neoplasm. 

Microscopically, the flat-celled epithe
liomata are composed of pm·ement or tes
selated cells, crowded in tubules or cylin
ders, which are long, more or less irregular 
in shape, at times anastomosing with each 
other, and are held together hy a stroma 
of ronnectirn tissue (Fig. 92-1). 

The general shape of these neoplasms 
is oval or round. 

'l1realment.-1'he proper treatment of epithelioma will ''ary with the 
special character of the neoplasm and its location. The simpler forms of 
flat epithelioma de,·eloping away from a mucous 
surface-i. e., not communicating with a mnco
cutaneous su1·face-yield readily to the applica
tion of rtrsenlbus-acicl paste, and of late years 
I have treated almost all of these cases by this 
method and with gratifying success. Even 
when sitnatecl near the eye and practically 
communicating with the mucous membrane of 
the eyelid, it may still yield to this remedy 
without dan!(et· to the integrity of the eye. On 
the other hand, when an epithelioma is situ
ated upon the lip, it should be removed hy free 
exrision at the very earliest possible moment. 
Epithelioma of the tongue is one cir tbe most 
malignant of all forms of neoplasm and is 
amenable to no other treatment than to earlv 
and wide extirpation of the part involved. 
After lymphatic engorgement and metastases, 
the application of Marsden's paste to the epi
theliomatous ulcer is of doubtful propriety un
less a thorough dissection of ull the invoh·ed 
glands has been made prior to the application or at the same timr. 
"\Yben, after metastanc inrnsion one or more of the lymphatic glands 
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have heen removed, it is my rnle to apply arsenions acid paste in the 
wound so made. The action of arsenions acid is to ilestroy the weak 
tissne of the epitheliornatons growth. In applying it, it is always 
essential that it rest in contact with a raw snl'face. If an epithelioma 
is CO\'ered with a thirk crust, this should be remo\'ed either by the knife 
or by the applieation of caustic potash. The stick of caustic potash, 
when rubbe(] over these crusts, rapidly destroys them, and enables the 
surgeon to expose the underlying diseased surface in ti\'e or ten minutes. 
The fonnula which I most frequently employ is the following: Arseni
ous ncitl, two cha<'hms; powdered gum acacia, one drachm ; cocaine, 
eighteen g1ains. Mix and rub well togetlier in a mol'tar. \\'hen ready 
for use, a sufficient qnantity should be moistened into a paste about as 
thick as half-melted butter by acldiug water drop by drop. The paste 
should be laid about an eighth of an inch thick upun a piece of lint or 
gauze, and should extend about one eighth of an inch beyoncl the mar
gin of the nicer upon which it is appliPd. It is well not to co,·er more 
than a square inch of surface at a time, for fear of absorption of too 
much arseniuus acid. The length of time the paste is to l'emain on 
will depend upon the result in a gi,·en rase. I usually apply it about 
nine o'clock in the morning and leave it on until nine at night, when it 
is remo,·ed, and a simple dressing of 
rnseline applied. The next morning 
the paste is applied again and left on 
for about six hours. An application 
of eighteen hours with an interrnl of 
about twelve hours will suffice for 
ordinary cases. Upon the alre nasi 
or eyelills four or lhe hours \\ill be 
safer. The after-treatment is a simple 
rnseline dressing. In the vpry mild
est form of epitheliorna, such as is 
caused by friction of the spectacles 
upon the nose or that appearing in 
the form of little pimples upon the 
face, which have been converted into 
epithelioma by irritation, l\farsden's 
old formula, eqnal parts of arsenious acid ancl gum acacia, will 
suffice. 

In the deep or tubular form the skin is usually not bl'oken, the epi
theliomatous elements having clernloped in the follicles and practically 
beneath the skin. The paste will not act directly upon the unbroken skin 
and therefore in these cases it is often necessary to remo..-e the overlying 
skin by dissection, usually under cocaine anrostl1esia, applying iodo
fol'mized gauze to arrest bromorrhage, and then applying the paste after 
all bleeding has stopped. It is sometimes necessary aftPr applyrng the 
paste to use the curette to scrape away the destroyed tissue. If the 
ulcer does not heal readily within t1Yo or thl'ee weeks after such applica
tion-i. e., if in one or two spots upon the margin there is any induration, 
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the application may be repeated on these places. The practitioner mav 
rest assured that by following the above method in properly selecte~l 
cases the vast majority will be cured by one application. 

It has been observed in a number of instances that these milder forms 
of flat epithelioma have undergone certain modifications during an attack 
of erysipelas which was either located at the ulcer or in another portion 
of the body. One such experience occurred in my own practice; an 
epitheliomatous ulcer on the temple became infected with erysipelas, 
which ran its usual course, during which time the ulcer disappeared and 
remained absent for several months. It recurred, however, and was 
cured by the arsenious-acid paste. 

Lyrnplwdenoina.-This variety of neoplasm is entitled to be classed 
with the malignant tumors. It consists of new-formed lymphatic gland 

tissue, and may occur in pre-existing glands 
or in any of the tissues of the body. The 
liver, spleen, and kidneys, the testicle, the 
alimentary canal, the bones and integument, 
may all be the seat of these new formations. 
CoincidPnt with the de»elopment of these 
neoplasms, the proportion of white blood
corpuscles in the rnlume of blood is enor
mously increased, nntil death ensues from 
lencocythremia. These tumors may be of 
any size, from a millet seed up to several 
inches in diameter. are soft to the touch, 
and usually not well defined. They ran not 
he diagnosticated from other gland tissues 
unless exr,mined microscopically, when they 
are seen to consist of a connective-tissue 
framework or reticulum, along the fibrillre 

of which rnn the capillaries, and in the meshes of the retirnlum the 
lymph corpuscles are situated (Fig. 926). 

Tbe prognosis is grave, and the condition does not justify surgical in· 
terference. 

Sarco>nata .-A sarcoma is a tumor the elements of which have their 
type in the normal connectil·e tissues. The cells of a sarcoma may be 
pnrely Pmbryonic, or may, in a certain sense, resemble the more devel
oped elements. They are, howe1·er, not capable of organization into a 
]Jermanent tissue. 

Classified according to the shape and size of the cell elements whic!i 
preponderate in their composition, they are called-1, round; 2 spindle; 
3, giant-cell sarcoma. 

The cell elements of the sarcomata not only vary in size a.nd shape, 
bnt in the number of tbeil' nuclei, of which there may be from one to 
thirty 01· more. In the more fully developed or Rpindle-celled neoplasm 
the elements are arranged in bLrnclles which run in all directions. These 
tumors possess little or no intercellular substance, the elements resting 
in contact or separated by the blood vessels which freely permeate them . 
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The richness of the blood supply and the proportion of the tumor occu
pied by these channels are well shown in Fig. 027. 

The size and number of the blood channels depend upon the structute 
of tbe tumor, the round-cell sarcoma being most vascular, while the ves
sels are less numerous and of smaller caliber in the spindle-cell variety. 

The intercellular substance al so varies in quantity, being scarcely 
perceptible in the round-cell tnmor, and more distinct in the spindle or 
fusiform variety. In some of tbe sarcomata normal connective-tissue 
fibers may exist, and these are believed to have been caught in the de
velopment of the neoplasm. 

The sarcoma ta in general develop with great r"pidity, and tend to in
vacle or infiltrate the structnres in their immediate neighborhood. In 
this the different for ms of tumor also diITer. The round-eelled neoplasm 
grows more rapidly than the others, 
and is more apt to invade the snr
rnunding tissuPs than the fusiforrn
cell nniet1-. It is not the rule for 
tlwse neo1;Iasms to become encap
suled, alt hough this may occur in 
tbe spinclle- or giant-cell rnriety. 

The tbrce varie ties of cells may 
exist in the same tumor. Accord
ing to Comil and Ranvier, a carefnl 
seatch will reveal the presence of 
giant ctills in varying numbers in 
almost all sarcoma ta. 

The retrogressive changes which i;·w. n27·~~1:0J.~~1t1~~~111~~.th(t~.1~~~ 1~~f1 ~~et\:~·rk of 
1111 

the5e tumors undergo are fatty and 
calcareous degeneration. The deeper cells of tumors of considerable size 
- in other words, those farthest remornd from the supply of nutrition
very commonly undergo tbe fatty or granu lar metamorphosis. Not in
frequ ently this irranular metamorphosis proceeds so rapidly that the 
blood vessels of the tumor become occluded witb the fatty detritus (gra n
ular infnrction ). In this way the nutrition in certain portions of the 
p;rowth is interfered with, increasing the area of fatty metamorpb osis, or 
inducing gangrene from a sudden arrest of the blood cunent. 

CalC'areous degeneration occurs in certain of th e sn rcomata irrespect
h·e of tbeir being situated in the neighborhood of bone. Pigmenta tion 
occasionally occurs, and this form is at times separately classified as me
Ianotic sarcoma. Tt is apt to take place in the small , round-cell tumors. 
Acute inflammation in a sarcoma is almost ahrn)'S followed by the pro
liferation of an exnbel'ant grannlation tissne, with more m· Jess extensh e 
1Iangrene and death of the mass. Excessive and at times fatal hremor· 
rhage may occur in the process of slong hing . 

. \ common accident in the evolution of a sarcoma is the extrarnsat ion 
of bloocl from rupture of the walls of the new-form ed vessels. Such is 
the cmde condition of these tumors that e1·en the cells which compose 
the vessels are pmbryonic, and readily gh·e way, allowing the escape 
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of blood among the cell elements and intercellular spaces. The morn 
nearly the Je,·elopment of the cells approaches a normal tissue, thP 
less probability there is of extmrasation. The blood thus escaped 
may be absorbed or become encapsuled by pressure upon the cells near 
the point of rupture and become co1l\'erted into a blood cyst. 

l\Iucoid degeneration is also occasionally met with in these neoplasms. 
The cells of certain portions of the tumor disappear, leaving cysts or 

aheoli varving in size from the smallest up to as 
Jarie as t,~-o or three inches in diameter in large 
tumors. The cysts are occupied by an amber-colored 
or reddish-brown finid, which, examinecl with the 
microscope, demonstrates the presence of blood-cor
pnsrles in various conditions of degeneration. Chem
iea lly, the fiuid yields rnucin. The name alveolar 
sarcoma (Fig. 928) has been girnn to this form of 
tumor. 

F1 0. !l~'\.-,\h- cnlur tll\.r· 
coma. ( .-\ftcrGrccD.J Clinical Features.-Sarcomata may be met with 

in all conditions and at any period of life. Compam
tively speaking, they are rare in old age, occurring chiefly in children 
and adults under thirty. Occasionally they are congenital. Both sexes 
are equally liable to be attacked. They are, as a rule, idiopathic in ori
gin, in rare cases being dne to, or at least follo"ing, an injury to the 
part invohed in the neop]asm. Sarcomata are among tlie most malig
nant new formations, not only recurring in loco after rem<1val, but tend
ing to be disseminated by the blood 
vessels. Uu like tlw carcinomata, they 
have no lymph channels, and metasta
sis must occur by the blood vessels 
which enjoy free anastomoses with the 
ca,•erns and sinuses of the neoplasm. 

The deg1·ee of malignancy of a sar
coma is, in general, in proportion to 
the embryonic character of the ele
ments of whkh it is composed. Thus, 
the round-celletl tumors of rapid de
.velopment are most malignant, the 
spindle-celled next, the giant-celled 
last in this onlzr. 

As to location, no tissue is exempt. Fio. 929.-Snrcoma of tho scnlp Ullll neck 
They are frequently met witl1 in the 
skin ancl subcutaneous tissnes (Fig. 929); also the osseons tissues. espe
cially the long bones, fnrnish a fa,·orite seat for them. Those clevel
oping from within are chiefly the m,·eloid or giant-celled variety; those 
of periosteal origin a1·e round- or spintlle-cell ed. 

Sarcoma of the bones, according to Prof. S. ,V, Gross, "·ho has \\Tit
ten a most exhausthe paper upon this subject, is exceedingly malignant, 
being only second to cancer of the soft tissues. 

From the foregoing it is evitleut that the prognosis in any of the rari-
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eties of sarcoma is unfavorable. The gradty increases with the dura
tion of the tumor, its location near the trunk, and with the rapidity of 
its growth. 

The rouncl-celled, especiall y those which have undergone the 11tela
notic, rnucoid, or azz,eolca change, are most dangerous; next, the spindle
celled, and, lastly, the myeloid or giant-celled variety. 

'l'reatme11t.-Situated snperficially, or in the soft parts, they should 
be excised as soon as observed. The incision should always be wide of 
the suspected limit, ancl the skin and all the tissues should be remo,·ecl 
well beyond the tumol'. \\' hen a bone is the seat of the new formation, 
no effort should be made to preserve the periosteu m. The bone sh ould 
be divided as far beyond the lesion as may be deemed consistent with 
the safety of the patient and the preservation of the function of the 
part invoh-ed. 

'Vhen a sarcoma is developed upon an extremity, if it be small or of 
very recent elate, a wide extirpation should be undertaken ; but, if there 
is at any time thereafter au indication of recurrence, amputation should 
be considered. 

Sarcoma of the bones of the extremity call s for immediate amputa
tion. If the tibia is involved, disarticulation at the knee is indicated. 
If the neoplasm is located in the femur below the middle, the bone 
should be removed at the hip. If the soft parts are not involved, a long 
flap should be made, and the femoral vessels divided as low clown as pos
sible. 

Eal'ly and wide removal of all forms of sarcoma is the indication in 
treatment. In those cases which from the beginning, by reason of their 
location or as a result of neglect, have become so extensive as to be inop
erable, the question of injecting into the substance of the neoplasm or 
undel' the skin the toxic products of certain bacteria may be entertained. 
Dr."'· B. Coley, of New Yol'k, has published the report of seYeral cases 
of sarcoma of the tonsil ancl large tnmors of the chest wall, axilla, etc., 
in which, under the influence of the persistent and frequently repeated 
injections of a steri le mixture of the bacillus procligiosus and Fellleisen's 
coccns of erysipelas. the tumors have disappeared. A committee ap
pointed by the New Y nrk Suq~ical Society to im·estigate this subject re
port eel nnfavombly on this method, having concluded that the few cases 
of reeo,·ery were dne in al l probability to an error in diagnosis, and that 
sar<"oma hail not existed. I 11a,·e in a number of cases employed the in
jection of the mixed products as formu lated and used by Dr. Coley, but 
in none of my cases has permanent benefit been cleri,·ed. There is no 
doubt, however, that the Yirus of errsipelas is capable of effecting a cure 
in certain forms of sarcoma. I am of the opinion that an acute pyogeniu 
infection may also cause a disappearance of some of these neoplasms. 
Abont ten years ago a gentleman consulted me in regard to a large, firm 
tumor occupying the abdominal wall about halfway between the umbili
cus and the right anterior-superior spine of the ilium. He stated that he 
had been struck at this point by the encl of a billianl cue severnl months 
previous to the appearance of the tumor, which grew steadily. "'hen I 

6~ 
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first saw him it was fully six inches by fonr in surface measurement, 
and three and a half inches in thickness. I believed it tc be a sarcoma 
and proposed to remove it, but promised the patient that if the operation 
demanded the sacrifice of the abdominal wall to such· an extent that he 
would practically have a hernia that would incapacitate him for work I 
would desist from the operation. Cutting down upon it, I found the case 
inoperable, but removed a large slice about half an inch thick throughout 
the entire extent of the mass. This was examined by Dr. \Villiam II. 
·welch, Dr."'· L. \Vardwell, and myself separately, and each confirmed 
the diagnosis of spindle-cell sarcoma. A few days after the operation I 
injected five minims of Fowler's solution into the substance of the mass, 
and this was repeated daily for one week. The injections became so 
painful that they were then discontinued. As a result of these injec
tions, the tumor and the skin immediately over it became infected and 
extensive suppuration ensued. The patient became much exhausted 
from the exacerbations of temperature due to sPptic absorption, but 
finally recovered, ancl is at this time entirely well, with no evidence of 
ever having had a neoplasm, excepting the scar of the incision. 

Drs. A. G. Gerster, B. F. Curtis, ancl Andrew J. l\fcCosh, of New York, 
have reportecl cases of cure of sarcoma after erysipelatous infection. Dr. 
Gerster's case occurred in Mount Sinai Hospital. A young girl was admit
ted suffering from a sarcoma of the leg, for which amputation was done. 
The disease recurred and amputation at the middle of the thigh was per
formed; again there was a recurrence, and, finally, amputation at the 
hip joint was made, but the disease recurred in the stump. The patient 
was abandoned, but fortunately contracted erysipelas in the wound. The 
recovery from the erysipelas was followed by complete and permanent 
disappearance of the tumor. She is now, several years later, entirely 
well. I am so convinced of the value of erysipelas in sarcoma that I 
should unhesitatingly advise it in properly selected cases. Upon osteo
sarcoma no cures have as yet been reported. It has probably more effect 
upon round- and spindle-cell sarcomata than upon other rnrieties. I 
have not yet triecl it in melanotic sarcoma, but, on account of the ex-

tremely malignant character of this form of neoplasm, no 
,•.•:..: ... ••. positive benefit should be expected. \Vithin the last two 
•.•:i"J'"• years I have made it a rule to inoculate with Fehleisen's 
11'-C_f,1•1 coccus every case in which I have operated by free ex
•:~~/t ·~ , cision. The method is as follows: The tumor is removed 
', ·~.t• ~' by wide excision. After ten days or two weeks the edges 

• • , ,. o( the wound are touched with the Paqnelin cautery in 
1-10 • 93o.- Hound- order to raise a superficial dermatitis; as soon as this is 

(~lter ~;~~11:.1)'· esta.blished, nsually within twenty-fonr hours, five minims 
of a pure culture of Fehleisen's coccus (intensified by 

passing through a rabbit) are injected just beneath tlw epidermis, where 
the lymphatic vessels are engorged as a result of the inflammation. This 
is usually followecl within a few days by well-marked localized erysipelas 
with exacerbation of temperature. In about three weeks this treatment 
is repeated, and again in about two months. Under some conditions one 
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may have to repeat this as many as half a dozen times before the virus 
will take effect and typical erysipelas result. This method is still uniter 
trial , but deserves consideration, aud is justifiable as an experiment in 
view of the h opeless condition which a sarcoma presen ts. The grea t 
secret of success in the preservation of life is, howe,·er, early operation, 
as well as the after-inoculation with erysipelas. 

Sp ecial Furms of Sarcoma-R ound-Cell Variety.-The cells are anal
ogous to the embryonic elements of the ordinary intlammatory process, 
from which they 
can not be dis- ' 
tinguished. They ~ ~ ~ 
possess one or ~ ~~~ 
more nuclei and /~ ~-· 
nucleoli, and are ) 1 

spherical, or with . " 
slightly irregular v. 

outlines from re- A':" , 
ciprocal pressure. ~- · 
The interrellular fl r. ~ ~ 
substance is homo- ,_.,,,~ 

geneons, and either Fio. !131.-Multipolnr cells of n ::;arcoma. (After Coroil nn<l Ran\'icr.) 
very scanty or en-
tirely absent (Fig. 930). 'rhe vessels and blood-channels have been de
scribed. This variety of sarcoma occurs everywhere. In the neuroglia 
of the brain and the neurilemma it is called neuro-sarcoma or glioma. 

.Fm.932.-Rpindlc-ccllsnrconrn. (A.ftcr Virchow.) 

Spindle-Cell Sar
coma.-The cel ls of 
this variety are elon
gated or fusiform in 
shape, containing usu
ally one, at times 
several, nuclei. The 
ends of the spindle 
may be single or bi
furcated (Fig. 931). 
The cells vary in size 
from n 'olf to r/nr of 
an in ch in diameter, 
and are arr:mged in 
bundles rnnning in 
various directions 
(Fig. 932). 

Clinically, this is the most common form of sarcoma. They are slower 
in development, fit-mer to the fee l, ancl less rnscu lar, and of smaller 
dimensions than the preceding ntrie ry. As stated, they are somewhat 
less mali«nant. They may, in rare instances, be encapsu led, although 
the rnle ls to in rnde the surrounding tissues. The favorite location for 
their development is the periosteum and in the substance of the bones. 
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They attack the glandular structures, not infrequently affecting the 
breast. \Vhile developing here, the increased vascularity of the neo

Frn. !138.-Ginnt-ccll snrcomn. From n ~nrcomn of bone. 
(After Ordonez.) 

plasms indnces hyper
remia of the glandular 
apparatus of the breast 
with con sequent prolif
eration of the epithelia, 
a condition which has 
been termed by Bill. 
roth adeno-sarcoma. 

Giant-Cell Sarcoma. 
--The cells of this neo
plasm are of all sizes 
and shapes : spherical, 
fusiform, and irregu
larly om!, having at 
times one, at others 
thirty or more nuclei 
(Fig. 033). They close
ly resemble the cells of 
the normal marrow of 
fCEtal boues. Clinical
ly, this form of sarcoma 
is met with usually in 
the bones, especially 
in the lower jaw and 
the long bones. It 

may develop to an enormous size, remaining practically confined to a 
single bone ; less frequently spreading to the surrounding soft parts. 
Bones so affected at times become friable, being readily fracturet1 from 
the body-weight, or yield a crackling souucl upon palpation.* 

NON-:\C.ALIGN.ANT NEOPJ~AS:'!CS . 

'rhe non-malignant epitheliomata are the clr~', pavement, or pearl
.like epithelioma, papilloma, the adenoma, and the cystic tumors. 

The pearl cpitlwlioma is of rare occurrence. Microscopically, it is 
found to be closely akin to the bird's-nest tumours, which are classed 
with the malignant growths. The cells of the non-malignant and rare 
neoplasm are, however, flat, and collected in little dry, pearl-like bodies, 
gathered in clusterR, nnd held together, or surrnunded by n counective
tissne stroma. Occasionally, rholesterine crystals are seen in these 
bodies, and this fact induced Miiller to name this form of neoplasm 
"clwlesteatoma." 

The proper treatment is removal with the knife. 

*For n. con!'iclcration of the rnrious mixed Ynrictics of Mreomn, Yiz .. osteoid, ncuro- and 
lipo-sarcomaln, o.ngiolithic Mrcoma. etc .. the ~t111lent is rC'ferrC'd lo thC' t<'xl-hooks on pathology. 
and espcci111ly to the excellent work of Cornil ancl Ran vier, which the author has drawn from 
extensi,·ely. 
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Papilloma.-A papilloma is a neoplasm, in structure not unlike the 
normal papillm of the skin and mucous membranes. Each papilla pos
sesses a connecth'e-tissue framework which supports one or more new
formed vascular loops, and the whole is covered in with one or se,·eral 
layers of epithelia. 

They may be met with upon the cutaneous, mucon.-, or serons surfaces. 
The most frequent form of papillorna is the ordinary "wart." The 

hard or cutaneous wart is often seen upon the hands; the soft or nrn
cous wart is frequently met with upon the prepuce, vuh·a, and anal 
margins. Corns are also classified as papillornata. 

l\Ittcous warts grow more exuberantly than those of the skin. Upon 
the prepuce, where they are kept moist aud are subjected to irritating 
secretions ancl to friction, they form at times enormous masses. Hmrn
orrhage is a common accident, and sloughing, with the emission of a 
most offensive odor, is the rule in these larger neoplasms. 

Essentially benign papillomata may, by long-continued irritation, be 
converted into, or replaced by, an embryonic neoplasm of a malignant 
type. 

Treatment.-'fhe indication is to destroy them at once. The best 
method to pursue is to grasp them with forceps, clip them off with scis
sors close to the attached margin, and apply nitric acid to the bleeding 
base of the neopfosm. Anmsthesia is obtained by moistening them for 
several minutes with a 4-per-cent solution of cocaine hydrochlorate. The 
nitric acid leaves a yellow stain, which is objectionable when the growth 
is situated upon an exposed smface. 

Adenoma.-Adenomata are neoplasms the structure of which is analo
gous to glancl·tissue. Pollowing this analogy, they are of the racemose 
and tubular varieties. The racemose adenomata are extremely rare. 
They are composed of collections of acini held together by a varying 
qnantity of connective tissue, anrl lined with epithelium. They may 
de,·elop in all parts of the economy where "the racemose glands are 
found . A favorate location is the mammary gland, occasionally the 
paroticl, the lachrymal gland, and the roof of the mouth. They are 
slow in growth, are spherical in shape, ancl are freely movable in the 
structure in which they clevPlop. 

Tubular adenorna is more frequently observed than the racemose va
rietv. The tubules are in some cases separated by a layer of new-formed 
con;1erth-e tissne, while in othPrs there is no perceptible intertubular 
stroma. The tnbnles may he single, bnt are more frequently bifurcated, 
and, as in the normal glands, commence in blind extremities and open 
upon the rn11eo11s sndnce. They are linecl with one or more layers 
of glanrlnlnr epithelium. These tumors are seen in the rectum and 
colon. in the uterus, especially the cervix, and occasionally in the nose 

(F'i~h9e~)~re spherical or pyriform masses, covered with mncons epithe
lium as long as they are contained within tbe ca,·ities; but when, by 
reason of excessive growth, they are exposed to the air, the covering be
comes bard and smooth, like the epidermis. 
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C!Jsis.-A cyst is a tumor composed of a limiting membrane or cap
sule of connective tissue, lined by epithelium and filled with fluid or 
semi-fluid contents. The contained matter may be mncoid or colloid 
material, or sebaceous matter and epithelial cells in various conditions of 
degeneration. 

Sebaceous cysts occur upon all portions of the external surface, and 
in rare instances develop in the deeper tissues. 

The external sebaceons tumors are seen very frequently upon the 
face and scalp, and vary in size, measuring at times an inch or more in 

diameter. They are spherical or flattened tumors, soft and elastic to the 
touch, and freely movable npon the subcutaneous tissues. 

The contents may be a white, cheesy matter or more fluid, and of an 
amber or brown color. Examined microscopically, it is seen to be com
posed of epithelial cells which 11ave undergone a more or less complete 
granular metamorphosis, loose granules, componnd granular corpuscles, 
cholesterine crystals, rudimentary hairs, etc. The wall of the cyst ,-aries 
in thickness, being at times very thin and closely adherent to the sur
rounding structures, and at others thick and easily detached. Those 
upon the hairy scalp, commonly known as "wens," are usually filled 
with an amber-colored, jelly-like mass, whirh esrapes upon section or 
puncture of the cyst. Upon the face, or other cutaneous surface, the 
contents are apt to be cheesy in rharncter. 

They are caused by cell-proliferation and the accumulation within the 
haie-follicle and rommnnicating sebaceous gland of its normal secretion, 
which can not escape, owing to the partial or complete occlusion of the 
excretory duct. Cutaneous cysts, from direct violence, and often with
out any appreciable cause, may inflame and Ruppurate. 

JJermoid cysts are closely analogous to the preceding, althon!(h situ
ated in the deeper structures. They consist of a limiting membrane, and 
liquid and solid contents. In addition to the changed epithelial cells and 
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granular matter, these tumors often contain tufts of hair, rudimentary 
teeth, etc. They occ11py by preference the 01•ary, but are met with in 
all parts of the body. 

Jiucous cysts are usually seen upon the lips, buccal cal'ity, vulrn, 
anil anus. They may occur in any portion of the alimentary or respira
tory passage•, or in any of the cadties lined by mucous membrane. The 
wall is thin, lined with epithelium, and adhering to the surrouudiug 
strnctures. The contents are a viscid mucus, resembling the white of an 
egg. The cause of the tumor is obstruction of the normal excretory 
duct. The character of the tumor may be suspectecl from the location 
and the spherical shape. A slight puncture, with compression, will re
veal the mucous character of the contents. 

Serous Oysts.-Cysts of the smaller Herons cavities may result from 
hypersecretion of the normal fluid by the epithelia lining the serous 
membrane, in which the excess is not reabsorbed. The swellings often 
observed upon the back of the wrist and hand, and sometimes upon the 
dorsal aspect of the foot, are typical serous cysts, and result from hyper
distention of normal serous bursm. 

Lipoma.-.\. fatty tumor is a circumscribed collection of adipose tis
sue growing independently of the other tissues. Lipomata usually de
velop in the subcutaneous cellular tissue. and are frequently met with 
about the back of the neck and shoulders. From this location they occa
sionally are carried by gradty toward the sacrum, slipping downward 
between the integument and deep fascia. Situated superficially, they 
gmw to be inegular aud spherical or pyriform tumors of rnrying size; 
are usually single, but may be multiple. Less often they are met with 
in the glands, muscles, bones, and in the abdominal viscera. 

:Microscopically, they are composed of vesicles filled with oil or fat. 
The vesicles are conneetive-tissue corpuscles, the nuclei of which are dis
placed to the periphery and compressed against the investing membrane 
of the Yesicle. These vesicles are held together in clusters of various 
size by a stroma of fibrous tissue, in the meshes of which the blood-vessels 
run. The whole tumor is in turn encapsuled. 

Various names hal"e been ,,;iven to certain complex fatty tumors; 
when the inter vesicular substance is myxomatous, rnyxo.Zij_Jo11ui; when 
the connective tissue is excessive, fibro-lipoma; in bone, osteo-lipoma; 
when very l"ascular, an,qeio-lipoma, etc. 

Lipoma ta may undergo granular and cakareous metamorphosis, and 
mav also become inflamed anti break down as a Yerv offensfre and slough
ing' mass. They are altogether benign, an<l can · onl.v cause death by 
ulceration, sepsis, and hremorrhage, or by pressnrn upon important 
organs. 

The diagnosis depends upon the soft, une,·en feel and rhe mobility of 
the mass. It is only to be clifferentiated from old abscesses or cystic tu
mors. If the hi story does not point to the diagnosis, the aspirator-needle 
will be of serdce. 

The treatment is removal with the knifP. The incision may be straight 
for a small tumor, but should be elliptical for large growths, in order to 
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do away with redundanry after the tumor is turned out. The capsule 
should be opened, and the tumor may be turned out almost wholly with 
the fingers . 

Fibroma.-This variety of neoplasm is made up of fibrous tissue, the 
filaments of which are at times aITanged in bundles which run in all 
directions ; at others, there is little or uo fascicular arrangement, the 
filaments being entangled in all directions. In the interstices of the bun
dles, or between the fasciculi, are found connective-tissue cells, the poles 
of which communicate with each other. The vascular supply is limited. 
Fibromata develop chiefly in the skin and subcutaneous tissues and peri
osteum, but may exist in any other portion of the body. 'l'hey are 
usually single aud small, occasionally multiple, and this form of tumor 
may attain an enormous size. Iu shape, those developing from the deeper 
tissues are spherical, and are hard to the touch. Iu the skin they are often 
pedunculatecl and pyriform. Fibromata may undergo a mucoicl, granular, 
or calcareous degeneration, aud are subject to infiammation and suppu
ration, as are other neoplasms. Possessing a low degree of vascularity, 
the clanger of hromorrhage is not great, unless a rich granulation-tissue 
has sprung up as a result of prolonged irritation. 

Simple fibroma is benign, and the indications in treatment are re
mornl by the knife . 

.iliyxoma.-This neoplasm is made up of primitive connective-tissue 
cells, similar to those observed in the umbilical cord at birth. The cell
elements are spherical aucl fusiform in shape. The former are isolated 
and float freely in the gelatinous like intercellular substance. The latter 
may possess two or more poles, and auastomose freely with each other, 
forming a continuous network or stroma throughout the mass. The vas
cular supply is rich. These neoplasms occur, as a rule, in the skin and 
subcutaneous tissues and upon the mucons snrfaces, especially in the 
nose (mucous or soft polypi). They may develop, however, in any por
tion of the body, ancl have been observed in the muscles, bones, and 
nerves, the mammary gland, kidney, brain, etc. In shape·, they are 
usually spherical, of small size, and are soft and clonghy to the touch, 
and not painful unless by accident the sensory nerves are pressed upon 
by the tumor. As a result of rnptnre of the blood-vessels, cysts fre
qtIPntly occur in this variety of neoplasm. 

The treatment is early and complete removal. Pure myxoma does 
not tencl to recnr after a thorough removal. In some instances, owing to 
the peculiar location of the neoplasm, a thorough extirpation is impos
sible, and in these cases the tumor may rapidly recur. The cases of gen
eral metastasis after supposed myxoma were probably instances in which 
the sarcomatous nature of the growth had been overlooked . 

.iliyoma is a tumor composed of new-formed muscular elements. 
There are two varieties, namely, those composed of striated or voluntary, 
and those of non-striated or involuntary muscular fibers . 

The first variety is extremely rare, and is of less clinical importance 
than the non-striated myoma. 

In two instances the striated myoma has been seen in a congenital 
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tumor of the testicle, ancl in a few other instances or tumors developed 
wholly or in part in the embryo or frotus. Dermoicl cysts at times con
tain traces of striated muscle. 

A diagnosis can only be maue out by the recognition, under the mi
croscope, of the characteristic striated muscular fibet'. The prognosis is 
favorable, owing to the benign nature o( the tumor, which, nevertheless, 
should be removed as soon as recognized. 

In the non-striated myoma the fusiform elements are arranged in all 
directions, either in bundles or groups which interlace, or there may be 
a general interlacing of the separate elements without fascicular arrange
ment, as in many of the organs in which the smooth muscle is found. 
Between these bundles true connective-tissue cells exist, and in these 
spaces the vessels are found. The nuclei of these new-formed elements, 
as well as the muscle-elements proper, do not differ materially from the 
normal non-striated muscular fibers. 

Non-striated myomata are often met with in the uterus. In many of 
these neoplasms there is a variable quantity of connective tissue, more or 
less organized, and for this reason the term tibro-myoma bas been given 
to these tumors. They may grow from the wall of the ntems, toward 
the peritonreum (extra-inural), or develop in the substance of the uter
ine muscle, become encapsuled (inter-11iural), or project from the in
temal surface into the cavity of this organ (sub-mucous niyoma, intra
ni1tral). 

This variety of neoplasm has also been seen in various other localities, 
as the skin, alimentary canal at various points, the prostate, scrotum, 
etc. The diagnosis depends npon the recognition of the characteristic 
fusiform elements under the microscope. The method advocated by 
Cornil and Ranvier is to macerate the sections iu azotic acid, twenty parts 
to one hundred of water, or caustic potassa, forty parts to one hnndred 
of water. By this process the connective-tissue stroma is dissolved and 
the muscular elements liberated. 

The progno•is in this form of myoma is favorable as far as recurrence 
is concemed when the remoral has been thorough. They not infre
quently prodnce death, either directly by pressure and interference with 
the normal functions of organs necessary to life, or indirect ly by causing 
hmmorrhage, rendering the individual more likely to perish from some 
intercurrent affection. 

Treatment. - They should be removed, when this can be done with a 
justifiable degree o( safe ty. 

Neitroina. - A tumor composed of new-form ed nerve-tisstie is rarely 
met with. Many so-callecl neuromata are connective-tissue neoplasms 
springing from the neuril emma. They may be made np of nen>e-cells or 
nen•e:fibers (Fig. 985). 

The former are even rarer than the latter. Small particles of gray 
matter have been seen in dermoid cysts, and in a few instances neoplasms 
of this yariety have been seen in the brain and spinal cord . 

Fascicnlar neuromata may occur in the netTes. 'l'hey exist as slight 
elliptical swellings or enlargements of the nerve im·olved, may be 
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single, or there may be a succession of nodosities in the course of the 
nerve. 

The symptoms, in addition to the tumor, which may at times be made 
out by palpation, are those of pain or interference with the function 

of the part fo vol ved. A careful 
anaJysis with the microscope alone 
can determine an accurate diag
nosis. 

The prognosis is not gra,·e, in 
so far as the life of the patient is 
concerned, but the removal of the 
neoplasm may of necessity involve 
an injury of the trunk in or upon 
which it is located, ancl in this 
manner may aclcl an element of 
gravity to the result. They should 
be extirpated, ancl, where (as will 
almost always be the case) the posi
tively benign character of the neo
plasm is not evident, a section of 
the nerve below and above the tu
mor, as well as a portion of the 
surrounding tissues, should be re-
moved. 

Angionia.- The angiomata are tumors of new-formed vessels, capil
laries, arterioles, or veins. They are frequently congenital, and may 
also appear at any period after birth. 

Microscopically, the simple forms are made up of capillaries. arte
rioles, and veinules in plexuses richer 
than the normal, and held together by 
a connective-tissue stroma of varying 
thickness. In the more formidable tu
mors-cavernous nrevi-the vessels are 
larger. with thickened walls of dense 
connective tissue, ancl at times a quan
tity of nonstriated muscular fibers. 
The vasa vasorwm are also met with 
in the walls of the sinuses. 

The former rnriety appear as reel or 
bluish spots or stains in the skin, of 
various sizes and shapes, at times rising 
above the level of the integument. 

The method of treatment is fully 
described in the chapter upon diseases Fw. 936.-Aug~~:~~~r:\n;.~~lo~1·~curism ) of the 

of the vascular system . 
Lympllangioina. - Tumors composed of new-formed lymphatic ves

sels are very rarely met with. In their constl'llction they do not mate
rially differ from the angiomata. The new tissue consists of a capillary 
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network of lymph-channels, in arrangement analogous to the capillary 
vessels in the smaller angiomata. 

In the case shown in Fig. 937 I removed by dissection a plexus of 
lymphatic vessels about as large as a hen's egg. Tl.ie walls were saccu
lated, ancl tlw vessels were distended with clear lymph. Situated in the 
cheek, this form of tumor may be mistaken for retention of parotid secre
tion due to strictu1·e of Steno's duct or its occlusion by calculi. In other 
instances the lymph canals have a cavernous arrangement comparable 
to the structure of the ca \'ernous nrovus described in the article on Yas
cular tumors. 

Lympltadenoma.-Many forms of enlargement of the lymphatic glands 
are not true tumors, since they are not composed of new-made gland 
tissue, but are due to cancer
ous infiltration, to tubercle, to 
syphilitic adenitis, tubercular 
deposit, etc. Tubercular lym
phomata should always be 
extirpated when tuberculosis 
of the deeper organs can be 
excluded, provided that the 
operation of removal does not 
involve a too great risk of life. 
The removal of enlarged glands 
from metastasis in cancer should 
also be done when there is a 
reasonable hope of cutting off 
the disease from the centers. 

Olwndrorna. -New forma
tions of cartilage develop in and 
from the connecth·e-tissne cells 
of any portions of the body, 
excepting from cartilage proper. 
The bones ancl periosteum are 

J:"rn. 937.-LymphRD:;.!'iOWa or left buccal wall. 

favorite points of origin for these neoplasms. De\'eloping from "ithin 
the bone, a cartilaginous new formation is termed an enclwndrorna; if 
from the periosteum, a periclwndrorna. Quite a number of cbondro
mata have been observed in the testicles and in the paroticl glands. 
They may assume all sorts of shapes, growing into more or less spherical 
tumors, or the new tissue may be generally cliffnsecl in tlie normal tissue. 

In the bones of the hand and fingers tlwy girn rise to marked de
formities and to considerable pain, from displacement of the normal 
structures, and interference with nutrition (Fig. 938). 

The new formation of caitilage is preceded hy an inflammatory pro
cess varying in intensity, usually of a mild nature, ,vet resulting in the 
proliferation of the cells of the part im·olYed, and the formation of an 
embryonic tissue from which the cartilage is formed, as in the normal 
development of this tissue. Some of these cells herome the cartilage 
cells proper, and are collected in groups of different sizes, while others 
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form a connectil·e-tissue stroma around the collections of cartilage cells. 
Tbe vessels find their way along these bundles of connective tissue. 

The proportion of connective-tissue stroma varies in different tumors. 
"\Yhen the cartilage cells and groups are plentiful, with a limited quan
tity of intervening fibrous tissue, the mass is strictly a clwndroma. 
"\Yhen the stroma preponderates. it is termed a fibro-cliondroma . In 
certain forms of these tumors there is a paucity of connective-tissue fibers 

as well as cartilage cells. although both are present in quantity sufficient 
for recognition. The mass of tissue may be embrvonic, and, nuder such 
conditions. the tumor may be sarcomatous in character. Simple chon
droma is benign, but a mixed chondroma of an embryonic-tissue type 
must be classed with the malignant neoplasms. 

Chondromata may undergo fatty or granular degeneration, may ossify 
in part, may become infiltrated with calcareous matter, or undergo the 
mucoid change. 

Treatment.-Removal is indicated when pain is unbearable, or when 
the sarcomatous nature of the neoplasm is evident. 

Osteoma.- Tumors of new-formed bone tissue may de,·elop from the 
normal bone and periosteum, or in the tissues removed from the bones. 
There are three varieties- the eburnated, compact, and spon.rf?J. 

In the first, or ivorylike neoplasms, the bone is exceedingly dense 
and hard, and contains bone corpuscles and ranalicnli, which, though 
well marked, are more irregular in arrangement than in normal forms. 
This new-formed bone tissue, however, does not possess blood vessels. 
These tumors are especially apt to be observed upon the bones of the 
skull, notably those of the frontal and parietal regions. 

The com pact or spongy neoplasms are in structure analogous to the 
normal compact or spongy bone substance. In the latter the bony frame
work is light, and tlrn mednllary spaces larger than normal. 

An osteoma formed upon the outside of an old bone is called an exos
tosis; developed within the medullary space, an enostosis. 

Exostoses grow as more or less well-rounded tumors beneath the peri-
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ostenm, or as sharp spikes or thorns projecting from the bone. Such 
spines are in the g reat majority of instances d irected upward (s talag
mites) in the axis of the tendon in and about which they develop . In 
rare instances the direction is downward (stalactite). 

Bony neoplasms may also develop in any of the cartilaginous ti ssues 
of the body, and this change is usuall y one of senility. Beyond this, 
bone may form in the muscles, choroid, the serous membranes in all 
locations, and in the integument. 

Osteomata are always benign. If dangerous at all, it is from com
pression of important organs. Those developed from the internal sur
fa ce of the cranial bones and along the vertebral canal are especially 
dangerous in this reRpect. 

11reatment. - In terference is not called for, unless pressure upon im
portant organs renders it necessary. 

K eloid.-Keloid, a formation of scar tissue either resulting from a 
trauma tism- i. e., in the scar of a wound which is healing-or withou t any 
apparent C'a use, is frequentl y met with in surgical prac tice. According 
to A. R . R obinson, it is a circumscribed connective-tissue new growth of 
the skin characterized by the appearan ce of one or more irregular, ele
va ted, firm, smooth, reddi sh, somewha t elastic tumors. The cause of 
k eloid is uot as yet understood . It is a connective- tissue proli fera tion of 
peculiar type, which, as the process of fibrilla tion goes on, occludes the 
vasc ular supply of the part, and yet not to such a degree as to cause 
retrograde cha nges or absorption of the new tissue. Traumatic or false 
keloid is e lernted from one ei!(htb to one fonrth or one half an inch 
above the le1'el of the surrounding skin, aud usually assumes the shape 
of the scar in which it bas de"eloped, while true keloid begins as a small 
nodul e situated in the skin, becoming multiple in almost all cases. As a 
rnle, these nodul es develop to a certain size, p; rowing for two or three 
years, then seem to reach their limitations ancl remain stationary for an 
indefinite period. Occasionall y they undergo atroph y, but this is the 
exception ; they us uall y last for life. 

Treatment.- The treatment of k eloid is one of the di scournging fea
tures of surgical practi ce. I t is almost a l ways an incurable disease, but 
rarely, if ever, destroys life. Sometimes the tumors d isappea r nnder the 
application of ad hesive straps, which cause at least temporary a trophy, 
and the same resul t has been noticed in some tumors under the persist
ent application of fl exible collodion. Dr. J. \\'. Whi te repor ts a case 
of a ~-otmg girl who received a lacerated wo und of the face from broken 
glass. A cli Hfiguring k eloid de\'eloped in the r ica t1·ix. A ll trea tment 
waR fu tile until she was given dail y two to Ionr cl oses each of five grains 
of 1 hyroicl extract. The scar was covered with a film of rollodion to pro
te(' t it from abrasions and to k eep up gentle pressure. In six weeks the 
sca r in i ts en tire length had come clown to the level of the skin, where it 
remained. The improvement seemed to be permanent. 

T have remo1·ed these tumors in Revera! instances, extirpating the skin 
a nd su bcutaneous ronnecti1·e ti ssues freely away from the neoplasm, but 
recurrence took place in each case. 
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rua.ligna.nl tu mo~, 9.i:3; kni \'C.". 95; media- by a1mstomo.sb, :?UO; cir:.oid, 258; dingno.-.is 
tarsal, 20·1: methods of, J7:3; of Brnns, 210: of, 2Ui; di.ffu:-e, :!68; dis:set'ting, 26i; fal--e, 
o[ Carden, 21G; of Chopurt, :.?04; of Esmarch, 268; fibrilliited, fibrin in, 267: fusiform. 267; 
186; o[ l•'orbc~, 203; o! Gritli, 217; o[ Gun- needle, 96: o! ub<lominn1 aorta. 296; of aorta, 
thC'r, 210; of IInncock, :W,j: of Jl ey, 202; o[ 274; of urch of norta. 276; or axillary nrtcry, 
Lee, 213; of Le Fort, 208; of Lignerolles, 204; 295; of bmobiul, 205: of carol id, 2&2; o! corn-
of J_.j,:frane. 202: of ~l algnignc, 203; of Piro- man Ctlrotitl, 282; o! common iliac artcr~·. 
got!, 208; of ::iedillot, 213; of Stephen Smith, 297: or dc~cewling uol'ta, 274; of external 
212, 215: or Symc, 206; of 'feale, 213; of Tex- iliac artery, 297 : of lcmornl artery. 299; of 
tor,204: o[ \\'ycth, 106,218 ;of arm, 193; of glulealartcry,29!); ofilitlCartery,297; ofin-
breast, GQ.l; of cen·ix ukri, 803, l:lUJ; of fin-1 nominate artery, 279; of internal mammary, 
gen:, 183; or foot, 200, 210; of forearm. 190; 2fl5; or ophthalmic artery, 2tH; of peroneal 
of hand. ltl3; of index finger, 186; of leg. 211; artery. 301; of popliteal nrtery. 300; of pro-

~~a:1~~~::~r:'.n=~~;1~~:~4 ~f :t~,~~~s~,~~:; ~~6 1~r~~ !~i111l~~ ~~~1::,\~~; :o~rs:~:~!-i:~te;~~·e;~~ ~8~~ 
puce, 826; of ring finger, 186; of scapula, 198; 28.j; of thyroid gland, 576: of thoracic aorta. 
ol supNior extremity, 196; of tan:;us, 204; of 274; of tibinl artery, :301: of ulnar artery. 
lhigh, 217; of thumb, 18:i; of toe;::. 199; open 295; of vertebral art£:ry. 295; progno-.is of. 
method of tn.•ating, 181; prognosis in, Hi8; 268; sacculated, 26i; <:pccial, 281; :::pherical, 
primary, 1G8; secondary, 168, 169; special, 183; 266; ~ymptoms of. 268; treatment o!. 269, 
tibio-tar:.nl, 141; tmn-.ru~ion in, l'il. 280; b~· a<.·upuncture. 213; by .-\ncl's method, 

Amu~sat. Colostomy, 668. 270, 272; by .\ntyllus's method, 270; by 
i\mylaccous bodies in pro!!'tate, 796. Bricldon's method. 272; by Bra.::clor's me1hod. 
Amyloid degeneration of the viscera, 807. 270, 272; by <.'ro:--by's method, 272; by com-
AnaCrobic bacteria, 17. prc~:oion, 270: by compre~sion with fingers, 
Aml'sthc .. iu, 103; by reclnm. 115: cocaine. 103; 271; by comprc~~ion with instrument~. 271: 

clangel' in, 113; general, 107; infiltmtion, 106; by f-lexion, 27.J ; by llunte1··s methotl.270. 272; 
local, 10~, JOG; morphinC', 1 lG; of male ure- by injection. 27.J; by iodide or pota!.'i;:ium, 

807; preptlmtions for, 109; tracheotomy 270; by mu~~age. 274: hy mcrcur)', 2';0; by 
whisky, l tG. Tnfnell's method. 2U9; IJy \-11J..alrn's method. 

An:l'~theti<:s, 103. 107; chlorofonn, 107, 115; 269: by \\"1mhop's method. 270, 272: by wire. 
eocuilw, 10:3; ether, 107. 110. 274: hy \\·~·C'th's pin!". 274; true, 266: nlri· 

Anatomical relntions of arteries of lower extrem- co~e. 267. 
ity. 339: urtcries or lll'Ck, 307; arteries or up- Aneurbmnl Ylll'iX. 301. 
per cxtn•mit~-. :129; bones or carpu<:. 446: _\.ngeioma, 260. 962; cutuneou~. 200: diffu....i;e. 
bone~ of fl)()t. 203. !l20: lurf:'e ves,sels of aorta. 260: enC'npsul11tcd. 2GO: near the eye. 4'i';: of 

~~~~s;~ 1 ~;~l:·~,~~1~~~::r ~;t:~~;~!;" ~~~.:;~~,i~;el~~~ ~~l~~~:.'~::· ~1:~ .. : t::5 ~i~;e,~~·it:!~1~;,~ ~l:;~d~' :;~ ~ 
orgnn~ of fomalc pC'h·i,;;, 849, 883: or~un,;; of of scrotum. ttJ:J: plrxiform. 260. 
male pC'lvis. 6..iJ. 700, 791: orf:'nn,: of thoracic Angio-lympho11111, 962. 
nm! ahllominal ('U\•iti('s,611: parts or elhow, .\nim11l lig-:1tures in aneurii;:ms, 273. 
4,j:J: p11rl'i of foot. .t.n: part.. of groin, 647: Ankle joint. amputation at, 206; di~location 

of 458; of hend. 467. of, 423: exscction of, J,jl: osteo-arthritis of, 
44~ . 

. \nnnndnlr. rnsco[ancurism, 279. 
Antcri0rs;vnC'chia.493. 
Anterior tibinl artery, 3..t3 . 
..t\ntcro-po!it<'rior cnrrnturc of the spine. 892. 
Anthrax. 43: bncil\usor. 43: trentment of.4-L 
Anlitoxine of diphtheria, 74; of tctanu!". 48; 

260; of intc~tine, 628, I Tizzoni's, 48. 
034. 6:30. 03R G39. .\ntis<'p~i~. 79. 

Aneh\'losi!': of elbow. 933: of hip. 908; o[ jaw, 1\nti<oep1ie~. 86. 
5J8.; of knee, 916; o[ shoulder joint, 933. Antiseptic solution~ . 86. 
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Antrum of llighmore, 5-t1i; n.hl'C('"S of, 5-18; clis-1 uxis, 32.::i; of trans,·crsa coll1, 325; of ulnar, 
cnc:cs of, 549: dru.inagc of, 5.J9; t11111orof.549. 332; of vertebral, 325. 

Antyllus's method of trcatin~ uncuri~m. 270. . .Arthritb, 42G; inCecti"e, 426; non-infccti\'C, 426; 
Anu.'-, nb~cnc:e of, 701; u.rt.1fkial, lili7; alrcsia, tubcrculoul',428. 

701: cancer, 7l5; c(·zc mti, 70:3; crythcmn, J\rticulalions, 426; disca'.'t>S of, 426; inftamma-
70-1: fi":-<Ul'e, 708; tistuln, 70.3; neopla~ms, tiou of, 42G, 427; sprains of, 42G; tubcrculo!-iS. 
715: ncurn.lgin, 704; pityriusis vcL·sic:oln, 704: of, 428: wounds of, 427. 
pruritus, 703; ulC'.crulion, 700. Artifkiill arms, 667; leg::;, time to wear, 212; 

~\orta, abdominal, aneurbm of, 295; ligation of, re .. piration. 113. 
33-li for itinc a.neurism, 297; nncurism of, .Ascal'ides, 704. 
274 ; compre&<ion of, for hrumorrbnge from Ascites, tapping in, 685. 
wounds, 127. Asepgis, 70. 

Aphasia, operation for, 4G9. Aspcrgillus in the auditory canal. U20. 
Aphthtc epizootica:, 4!.I. Aspcrmatii'm, 795. 
Aponcurosis, palmar. contrn.cUon of, 937. Asphyxin, artificial rcspimtion in. 11:3. 
Apparatus for cyphosis, 893; for cxstrophy of Aspiration or abscess, 26; of ab~·c~so( abdomen. 

bladder, 742; for fracture of lower jaw. 3::i9: 674; of abscess of liver, 687; of nbsces.." or 
for knock-knee. 913; for talipes, 917, 919, U:!J, urck, 574: of abscess of spim~ bifi<ln, 005; of 
928; for torticollis, 886. ab:,Cess of tongue, 56.j; of aneurh-rn, 269; or 

Appendicitis, 675; gangrenous, 678; :\le Dur- 11nkle joint, 443; of bliuJdcr, 754; o( joints 
ney"s inch.ion in. 680; operation for, 680. for synovit.is, 420; of kidney, 729; of knee 

Arch of aorta, 11neurism of, 270. joint, 388, 440; of pleural cavity, (i07; of 
Arcusscnilis. 491. shoulder joinl,444. 
Arendt. Case or ancurisrn, ligulion of innomi· Aspirntor, Ticmann's, 754. 

imtea.rtery,286. .\!:<Sbtunts, posilion of, during an operation, 174. 
Arm, amputation of, 1!)3: bimdage for. 159. Aslhcnopia, 50B. 
Arsenic in malignant lymvhoma (Billroli1·s dis· A!.'tigmatism, 506; rnl"ieties of, 50i. 

eao;c), 238. Aslragulus, di.~focations of, 42·1; ex,:;C<!tion of, 
ArseniousaC'ill paste, 94-8. 453. 
Arterial cutaneous tumor, 258; cirsoid tumor. Athcroma, 2-H>; a cause or gangrcuc, 151. 

258; embolism, 241; lu~morrhagc, 11 8; oc· Athlctt•s, prone to cndartcriti~, 2-1.7. 
clusion in :;angrene, 151: thrombosis, 241. Atrc:-i11.ani, 701; re(-li, 701; vuginn,858 . 

.Arterial tu morl',258; ''arix,258. Au·opinein iritis,495. 
Arteri c,,., 243; calcification or, 249 ; ligation of, Atrophy or optic nerve, 517: of tongue, 5GG. 

a04; Wyeth's experiments upon, 246. Attrition Jue to ancurism, 274. 
1\rterio-,·enous ancurism, 301. Auchincloss. Case of 1rncuri--m. 201. 
Artcriti,:;, 24!3; acute, 244; coagu lation nC<!rosis Auditory canal, 518: accumulation of ccrumen 

in, 250, 232; deformans, 25 1: iodiopathic. 249; in, 519: aspcrgillus in. 520: furunclcs of. 519; 
pathogeny of, 244: pathological am1.tomy of, foreign bodies in, 519; fungotl'i growths in, 
249: rhcumatic,25G; sequehc of, 2-14; syphi- 520; ncop\11,.:;msin,519. 
litic, 2J2; traumatic, 244; treatment, 25U. AuriC'lc, 518; cartilaginous tumors, 518; droop-

Artcry forcf'ps. 120. ing of, 518: hypertrophy of. 518; inslrumcnls, 
.Artery, ligittion and stati:;tics of 1mterior tibial , 519 ; spcculu,5l9; wounds, 518. 

343; o( aorta, 334; o( ascending pharyngeal, Auriculnr art('ry, posterior. ligation of, 323. 
320: o( axillary, 329; of brachia!, 331; of cir- .Ayers's symph~·seotomy cot. 857. 
cumflcx, 33!); of common carotid, 307; of Ayers. Cuse of ligation of subclnvian artery. 
clor&11is J>e<lis, 344; of epign~tric, 339: of ex· 327. 
tcrnal carotid, 31..f: of £a<:inl, 318; of femoral, Axillary artery, aneurism of. 29:i; ligation of. 
3a9; of glutcnl. 337; of iliac (common),334; 429. 
or innominatc, 305; o[ intrrcost:il, 333; of in· Axis cylinder of nen·es, 9. 
tcnrnt enrotid, 312; or iutcrnnl and external 
ilia£', 33G; of internal mnmmary,325; of in· Bacilli.15; methodsofsterilizing.20. 78. 

~~r;~~~:::1~ ~~~~'~r~i!!~i 1~it~~';;~~10r·:~~;li~!~,'. ni~~lil~.u:8 ~1\t;~;1~;.- ~;;; ;;1:l~~~1~;~~1111!~ :1~~ 1~~~ 
341; o[ posterior auricular. 822; of posterior therin. 73: of glanders. 4.;: of green pus, 18: 
scapula r, 32G; of posterior tibir.1. 342; of. p~o- of Lustgarten, 54: of malignant redema, .JO: 
funcla femori$. 341; of radial, 3:32: of scmt1c, of Xicolier, 45: of red pus. 18: o( tubcrculo· 
33- f be! ·al 3•l3. or superior inter· 1 sis. 51 ; pyoc~·ancui'. 18: pyofluore,..ccns, 18: 

~£::j:~~~d2~c;:~i~~~~~:!·i::t~2;'.s ~r°~i'.~~:~ ~·;,~:i· ;: : "'l"ogenic, ID; smogmn, 31 ; ty-
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Bucleria, 1.3: n.Crobic, 17; anni.•robic, 1'i: cla~si
fil•ation, 15; conditions !or dc,·eloprnent, 17: 
originof,lG; o!normalurelhm.31; pyogemc, 
17, 20: stcrilizatiou of, 20, 78. 

Bn<:lcri11l pcptonc, 22. 
B1LCtcriology. 15. 
Bag, opcrnting. 86, 101. 
Bulaniti .... :!6. 798. 
Halano·po~thilis, 708. 
Ballance and Edmu11ds. Oeligation in continu-

iry, 2.i6: phlebiti", 241. 
BaJ..:lm of Peru an<l ca·.;tor-oil dressing, 150. 
Bllncrofti.fi\al'ia,238. 
llandage, 15.3: elnstic. 120: l<:sm1\1·ch,9fl; figure· 
, of·cight, 157; four-tailed, lCiJ: handkerchief, 

lG.5; knolled. 16.J; :'llartin"~. 155; methods 
of applying. 156, 1J8: metho<l of preparing, 
15J; jJlaster-of·Paris.lr>G: renrsc, 1.37; roller, 
15J; spica, 162: spiral, 15li: T -. 167. 

Banditges, for abdomen. 162 : for arm. 159 : 
foruxilla,150: forthchrea<lt,1Ci2;forthe 
chin, rn.·1: for the lCii: for fingers. 158: 
for the tile foot, WO; for 

for the knee. 
159; 

162: for 
forYarix,2Ci4. 

Band-.con .. trictingihe inte ... tine, 622. 
llunk'"', A. E. Dilating filirorm bougies. 810. 
Barlow. Case of ancuri .. rn, 278; syphilitic artc· 

278;opernt.ion!or 
C'lub-foot,921. 

nu~c or skull. fracturrs or. 8.35. 
Ba:-ctlow'sdi«ease,5W. 
Bu:-.ilar artery. occlusion or. 2J3. 
Basin ... 00. 
ilath•y's treatment of Dupuytren·s contraction. 

!l:Ji. 
B1tx!1•r, G. A. A case of nrnputalinn Rt hip joint. 

22!>. 
8eall. ll ernia.cercbri, 46:J. 
Bee.sting<:, 1:l5. 
Bellamy. C'ystsof l)·mphalicducts.239. 
Berger. C'irsoicl tumor, 2.38. 
Bickerl'itl'lh. Caseofaneuri:sm.279. 
Bif'"'iiulecki. Syphilitic arterilis, 2J2. 
1Millspine.90J. 
Bh;elow. Dislocationofhip.417; lithotrity.707. 
Uilatcrnl lithotomy, 78ii. 
Bilharz ia hrernatobia, 748. 702. 
B ilii~ry calculi. 61!J. 
llill roth'!'! mnli~nant lymphomn. 237: operation 

fOl'excision of tongue, JG7; \'arix, 267. 
m-.tonrie-..!l.'i. 
Bin('k wn<.h. 830. 
lll:uldcr, 742: affection.:; of. 742: a.:;pirntion of. 

75·1: carcinoma. 756; drailrnge of. 777: ex· 
strophy, 742; forceps, Wyeth's, 7i4; foreign 

bodies in, 786; gunshot wounds, 747; hernia. 
7•1.3; hypcrlroph~·. i8i: infliunnmlion, 74~; 

~;~i~;~i~111,a~~·ll~~~a;, ;;~~11~~11~1~~"~~~ ~~1;r~:,::~ 
sites, 748; punctu re of. 74~: 5'\rco1rni of, 75U: 
supriipubicoperal ionon,771;rnplur£'.74.); 
stone in,7Ci3: lumors.7J6: wounds,74J. 

Blusius,5.J2. 
illa:;todcrm,2. 
Blephariti~, 4';9. 
Ulcpharo·phimo~is. 825. 
Blcpharoplosi». 479. 
Blcpharo!:ipasm,479. 
Blood, coagul11l ion 

bitis, 241 ; in the 
139; platelets. 2.Jl. 

Bloodless method in amputations, 169. 
Bh1e pui:;, 18. 
Rlushir~g. I. 
Hodine. Colostom~-. 637. 66!). 715: method of in· 

testinal 1ma ... tomo:-:is. 6:37; modificntion of 
'l'rendelenburg's tube. 777. 

Boil. 1.J7: in inflammation, 14; o! perinreum, 
848;ofrnl\'a,848. 

Boiled wate r for wounds, 128. 
Boiling as a disinfectant. 80. 
Boise, E. C'aseof hip-joint nmputatiou.231. 
Uone, actinomyco~isof. :348; caries of. 346; cor· 

puscle. 11; drills, 97, 4.10; hydatid erst of, 
348: forceps, 97; hypertrophy or, Cit: frac· 
lure of, 348: instruments, 97: h:emorrhage 
Crom, 10 1: metnstaticuhsccss in,26: necrosis 
of. 346: Paget.'sdiseriseof,348: process of re
pai r of. 350; syphilitic lesions of, 59, 61 : tu
mors, t•frle tumors. 943. 

Bones. surgery of. U45; of the tarsus, disloca· 
tionsof,424. 

Boric ucid. 86: in surgery of the eye, 4ii. 
Bothrup. 1Ja. 
Bowlegs, !l l 5. 
Bougie. Bnnk .. ·s, BIO: bulbous. SOJ: Di('k's, 804: 

clilntingfiliform,810; flexib lc,8 15: gum,815: 
ro .. ophngcal,5t!9: Otb's,80J: oml tipped.SO:->: 
rectal,o\'al.71:3:1wtal.softrubber,714:silk. 
815: urethral. 80.'). HIO. 81:;: wholebone.SIO. 

Brachia! artery, aneuri:-:m or. 29J; ligation of. 
3!Jl. 

Rrndford and JJo,·ett. llipsplint, 433. 
Umin, ah,..cess, .J67; cornpre .... ion, 354; concus

sion. 35.J.: fissure of Rolando, 4Ci9; gun:-:hot. 
wound~, 355: hernia or. 40:3; localizntion of 
centers in, 467. 460: symptoms of injury to, 
4Ci7; syphili!':, 60: WOlllHls, 47:1. 

Brasdor's method of opcntting for nneuri .. m, 270, 
:.!72. 

Bmun<', frozen section:-:. 190; l'ide anatomieul 
sections. 

Brea.;!, ride nrnmruary ,irhin<l. ahsc('.:;5 of, 598: 
nmputation of, 004; lmnJnge, l(i2: tumors of, 
509. 
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Briddon. Cn"'<' or hip-joint amputation, 23 1 ; 
do11bh.• tourniqll('l, 272. 

Broad-ju.wed fon·eps. 97. 
Brontlli~nml'llt.<')Aof.87,J. 876. 
Broc·11. Ctl!-eof innominateirncuril'm,281. 
Bromine in hospital gangn1ue, 42. 
Brouc·hi, foreign bodies in, 582. 
BronchO('C'IC', 576. 
):kow n. Caseof a nrurism, 300. 
Brown, Ii"'. 'J'. C'ul'C or /Llllplltalion at hip joint, 

2:lO; suprnpubic apparatus, 703. 
Brownian mo,·emcnt, 16. 
Bruitde!loumc. 259. 
Bruit in a11curisrn, 267. 
Bruns, von. Amputation of foot, 210; cheilo

pla~ty, 543. 
Bn•ant. Arteritis rhC'urnatica. 256; ca~cs of an

~urisrn, li~alion of c:arotill nncl suhc:lavian. 279; 
hernia in rcmalcs, li-1·?: phleiJiti:::, 242. 2-13; 
pya•min. 28; rh cunmtic :1rtl'ritis. 236; test for 
di!ook>eation of femur. !)01: tl'st for fracture of 
neck or femur. 383: rnrix. 21j;{. 

BubnotI. Ligation of arh:ric,;;, proce:ss o[ occl u
sion nrter, 257. 

Bubo, clingnos.is, 800; gonorrhc:cal, 800 : inguinal, 
800; phagedenic, 830: syphilitic, 57, 5!), 237. 

Buchanan. Exc·ision or Va:;{'Ulfirtumors.2GO. 
Buck'i;: methoclof cxtcnsion,381; for dislocations 

rir kneC"joint, 423; for fracture of thigh,381; 
forosteotomyof femur, 910. 

Buds, vusc.:ular1 forming capi llaries in wounds, 
125. 

Bufo \'ulgaris, venom of, 134. 
Bull. Cnse of nncmism, ligation of innornmatC' 

nrtery,287; case ofhip-jointttrnputation,2:JO. 
Bullen . Cnscof ligation of subcJa,·ian, 327. 
Bnlletprobe, Nelaton's, 100. 
Bunions, 931. 
Burns, 139; clre,.f;ingsin, 140; oinlml'nt in.140: 

ski n-gmflingurtcr. 140: by c:hcmicals, 147. 
Burrows. Cheiloplasty, 543. 
Bursitis of shoulde r, 443. 
llusd1. Excisionorrn ... eulnrtumors,259. 
But I in. l<~pithelioma of tongue, 567. 
Butlon, ;\lurphy's, G33. 

the prostatl'. 'l!lG; in the rl'nnl pel\·is. 731; in 
Stt•1w'-;1luc·t,.J.1.): in the urct1•r,7:36; mulberry, 
764-; re11al.7!H. 

Callaway. 1Ji11gnosb of di!oo)ocation of humerus, 
-l03.40Ci. 

Calli'it'n. Colo..tomy,GG8. 
Culluf;, 10, 3;jl; pin calluf;, 3.) 1. 
Cnlomel afler hy!<iterec:tomy, t:i71; in inilamma· 

tion.2J. 
Campbell. C11~co( anenrism, 282. 
Canal, audito r)'. vide audito ry, 718. 
(;analiculus l:whrymaJh-;, ob:-ill'llction of, 486. 
Cannli;mtion of cells to form capillaries in 

wmmds, 6. 
Cancer, 0-14; t:ide also epithelioma and carc.:i· 

nomn. 
Cnnthoplusty, 489. 

g:;:~~~::r~~:. 1;~;·.~~:~~:~;:··0~~~;1 inflnmmntion, 6; in 
wounds, 124. 

Capillary cutanC"ous t11mor$, 2GO : ha•morrhoids, 
726; h:l'llU1rrh11gt• in \\'OlllHb, how controlled, 
11 8; thrombo~i!oo the CaUSt' 0£ furunc.:Jc, 147. 

Carbolicaeid forangciorna, 477. 
Carbuncle, 14, 148. 
Carcinoma, 944; i·ide also epithelioma, 947; of 

anlrum of H ighmore, 5-H.1; of the an us. 715; 
o! the blnclder. 756; of the brea!'t, 702; colloill. 
945;cncephaloid,9.J5;oflhcinte:;tinc.624; 
of the kidney. 73J; of the larynx. 587; of the 
livcr,685; of thcmanuna, 702; ofthemeni11-
gcs, 4G4; muc.:oid, 945; of the ccsophagus, 
500: of the ovm·y, 876; of the paroticl gland, 
54G; of the penis. 822: of the prost1tte, 795; 
Scirrhus, 945; o[ the tCl'tic.:le. 846; Of the lhV
roid gland. 576; of the tongue. 566: of the to;1-
sil, 572; ofthcurethrn. 821; l'arictiesof,9-W. 

Carden. Amputation at the k11ce, 2 16. 
Ca.ries.345; of bonc,34li; of the jaws, 548,555 : 

of the spine. 897: of the teeth, 549; of the 
l'ertchra~, 893; sicea, 347. 

Carotid. common, 307: uncuri"'m or. 282: liga
tion of, 307; external, ligation or, JI6; inter
nal. ligation or. J12. 

Carpal bone;:;, dblocnlion or, 412; excision, 456; 
fract.urcs,375. 

Cnrpo-ratlial joint, disarliculation or, 189. 
Carti lages, in Ham milt ion of. 13; laryngeal, frac

tures of, 36 1 : wound!' of, 124. 
Carti lagino us tumors of the car, 518. 
Case. Dr.1i leigs. Su<.pension carriage. 904. 
Casts in t.ho nrine, 759. 
Cast rat.ion, 846. 

239. CaUlract. 498; remonli of. 499, 500. 501. 503: 
Calcification of artcrie". 2·IO. symptomsof,499; rnrictiesof.498. 

~~~!~.··~~.!;~~.:'~~::,~.'.', r~·;·:::''~":,~~.;,,,;,:'"~o~::· 1 c~::;h:!~:::'.:.'~~~.;:::~' ~:.'~E~::;~~~2~~';· '~~~' 
Ca~!~1':~~.r~;~~:~:;: 7:169:; ~~1 t~~eto~l~~~:r:1~63; in J C~~:~~~~J~~ :~<~~~~1~1,~~:.1~~~~1;1~.il~~o7;3F;r:i;1~:;_ ~~~'. 
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Catheterizntion. 730; or ureter, 730, 741. I Cirrhosis or omry, 874. 
Cautery. actual, in rabies, 48; for arterial varix, CirwiJ nneuri ... rn, 258; arterial tumor, 258; 

2;;$: in hospital gangrene, 42; in inOammn- "bruit de ::;oume," 259; ca~e o! Tillaux, 258. 
tion, 23; in phagNlcnic uh:er, 828. Citrate oC potn..,h after lithotrity, 7il; for cnl-

Ctl\'Crnous, bodies, trncture of, 822; nawus, 260, culu~, 767; for IHt'rnaturia, 762; for renal cal-
962. culu~, 623; for urelhritis, 35: in cystitis, 750. 

Cells, proliferation of. in fractures, 11; in in- Clamp for htt'rnorrhoids, 726; of Dupuytren, 
tlammntion. 2; in o::;tilis, 345; in syphilis, 64; 660; scrotal. 840. 
in wouuds, 124. Clnsicle, absence of. 932; amputation, 198: db.-

Cellnliti~. diffuse, 40. locntions, 401: exdsion, 108, 607; fractures, 
Ccntigrn<lc, to con\'ert into Fahrenheit, 18. 361; ostitis, 607. 
C'cntipcde, \'Cnorn of, 132. Cleanliness, personnl, 92. 
Cerebrul lot:alization, 467, 469; hcrnin, 463, Cleansing the hands before operations, 92: o! 
Cerumen, impaction of, in nutlito ry canal, 579. gunshot wounds. 73; of po.rt ::< in amputations, 
Ccr\'ical udcnitis,236. 170; o! wounds, 73. 
Cervix uteri, amputntion or, 863-865; excision Cleft palate, 561; operation for, 562; instru-

of, 863; lacerutions,861. mentsfor.562. 
Chalazion, 479. Clubfoot, 916. 
Chamberlain. Ligation of axillary artery, 330. Club-hand, 934. 
ChampiouniCre. l..1ocnlizalion of cerebral symp- Coagulation in infl:unmntion. 4; in wounds, 124; 

tom~. 467 ; o( Rolando's fissure, 46!l. necrosis in 1u·tcritis, 252 i of blood in phlebi-
Chancre, 56; of the nnus, 709; oft.be rectum, tis,241. 

710; o[ the rnb·a, 854. Cobrn venom, 133. 
Chaneroitl of penis, 829 i of rectum, 709; o.t Cocaine amesthcsia, 103; for cathetcrization, 

vuh·n, 854, 7J3: for incision of bubo. 801 j ror incision of 
Changes, tissue, in inflammation, 2; in wounds, furuncles. 148; !or opening of abs('esses, 25; 

124. in nbdominnlscction,697; in nmil fissure,709; 
Charbon, 43. in anal fistula, 706; in cc..njuncti,·ilis. 487; in 
Charcot. Localizntion of brain symptoms, 467. exploration of urethra, 804; in extraction of 
Check. moles of, 533; n:crns. 533; plastic oper- cl\taract, 500: in extraction of tecth,559; in 

ntions, 53;J; wounds of, 530. !asciotornyorhand,937; in ha'rnorrhoicls,7'23; 
Chriloplnsty, MO, 5.i l. in incomplete Jithotrity, 771; i• kemtitis, 492; 
C'hemiotaxis, 5. in hlryngcal opcrntions, 588; in ligation of 
Chest, 608; gunshot woundsof,608; injuries of, vnrix, 26-l; in op('rntion for cleft palate, 561: 

608; wounds, GOS. for hydrocclc, 835; for ingrowing toe-nail, 
Chicnc. Opemtion fol' germ Yn\gum, 914. 931; in opcl'ntions on tendons of fingers, 939; 
Chin banrlagc, 105. in phnryngcnl nmputntions, 18-l: in phl<'gmon 
Chiscls,!l6. of finger. 941; in pruritusnni. 704; in remov-
Chlornl hyclrntc in rabies. 50; in tetanus, 48. ing moles, 2GJ; in the snrgcl'}· of external ear, 
Chloroform ns tUl nnc:othctic, 107 ; ntlrnntnges or, 438: in ton"illotomy, 571: in urethrotom~·. 

over ether. 108: dcn1h from, 113: death rate 807: solution. 86: suppositories in anal ttffec-
of. 108 i in rnhics, 50; in tetanus, 48; test for tions. 711; toxic symptoms of, 103. 
purityof.115. Cocci.16. 

g:~:::::::~!~::~g~~-1. C~~~:\i~.islocntions, 7H>; fracture, 38; neural-

Cholcsterin crystals in pus, 22. Cod-li\'Cr oil in lurunclc, 149 i in morbus coxa-
Chondritis, us.;. rius. 438. 
C'hondrorna, 9G3; of finger, !l40; varieties of, Cohnheim. Cnlcincntion of arteries, 2Jl. 

963. Cold nbs;c('SS, 21. 
Chopart's nmputnlion through the tarsus, 206. Cold, action of. on animnl ti"!'lncs, 147: ns a 
lhordcc. 33; treatment of, 33. ha.'mo~talic, 128; in inftnmmation, 23; in lym-
Choroiditis, 406, IJl7. phangitis, 235; in ,,·ounds, 128. 
Chromic acid, as nn cschnrotic in tho larynx, Co ld wnt('rin burns.139. 

588; ctitgut, 81. Cole. Dr. J. D. A cnsc of double penis, 742. 
Chromogenic buctcrin. 17. Colic, rcnnl. 731. 
Cicatrization in wound~, 6. 125. Collup~r in burns, 139. 
C'irculnr .skin f\nps in nmputations, 173. l'iO. Colics. C'n!"e of nncurism, lij?'ation o! subcla-
Circumcision, 820; cocainennresthesiafor,826. \'inn. 289; fr:icturc of radius, 3i2; law, 70; 
Circumflex nerve. injury to, in dislocation of trnnsmissibility or syphi\i .. , 70. 

humerus, 408. I Collodion. 101. 
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Colloid cnrcinoma, 915; cysht, 959. 
Colon, cx,..ection of. 627. 
Color blim.lnc!"s, 50-1. 
Coloslomy, 667; Amu~sat's mctho<l, 6G8: Bo

dine's method, 669, 712; LittrC"s method, 
669. 

Colpo-cystotomy, 860. 
('olmnnarepithelioma, 947. 
Common carotid, nnf'uritim or. 282; ligation of, 

307; statistic~ or, ~12. 
Common gall duct, operatiou" on, 693. 
Common iliac artery, 1rncurbm of, 297; ligation 

or,33-1. 
Compound fractures, 349; or leg, 395; of pa

tella, 392. 
Compress, umbrelln, 784. 
Compres:;ion in innnmmation, 67; instrumental, 

in aneurism, 271; in h:emorrhage, 128; in 
synovitis, 426; of ankle,443; in nLs<:ulnr tu
mors, 260: of the brain. 354. 

Concretions, calcareous, in arteries, 249; intesti
nal, 619: in the protitatc. 796; or the gall 
bladder, 619. 

Concussion of the brain, 35-l; <liagnosis from 
compre&<ion,354. 

Condylomnta, syphilitic. 58. 
Congenital adhesions of prepuce, 827; hernia, 

6-14-;hy<lrocele,837. 
Conjunctirn, anresthesia. of, by cocaine, 487: 

tuberculosisof,490; tumorsor,400. 
Conjuncli\'itis, croupous. 489; diphtheritic, 

490; follicular, 487; granular, 488; neona
torum, 480. 

Conoidal projectiles, 136, 
Constantirrigation. 182; in innammation,23. 
Constriction of inte!'tincs, 622; of limbs for in-

ternnl hromorrbage, 131 ; of ,·essels in inflam
mation, 3; of \'essels it1wounds,126, 127. 

Contagion or anthrax, 43. 
ContagiousnC"ss of hospital gangrene. 42. 
Continuity and contiguity, terms used in ampu-

tations, 168. 
Continuous compre!"sion for ancurism, 270: su

ture, 12!J. 
Contraction of the hirnd due to paralysis. 937: 

of the mouth, 54-1; of the palmar fascia, 
937. 

Contrecoup,353. 
Control or hromorrnge from wounds. 119. 120, 122, 

127; in operntions on the tonguC', 565. 
('ontusetl wounds, 124. 
t:ontu'lionsoi the abdominal walls, 6!)5; of the 

tuce,476; o( tho kidney, 727; of the scrotum, 
831. 

Cooper. Ligation of innominote, 307: method 
of reducing shoulder-joint clh>localion, 411; 
treatment or dislocation of elbow, 411. 

Copperhead. venom or. 133. 

~~~=:i'd~~~~;::, ~~~!~~r:o~:,n;1~1~'"itis, 488. 

Cord, spcrmotic, afTC'ctions of, 837; hyclrocele o(, 
a:n. 

Cornea, ab-~cc~" or, 491 i inflammation of, 2, 5, 
12.401; woundsof,491; ulcc1·sor, 492. 

Corneitis, 491. 
1 

Cornil and Hrun·icr. Arterial liglltion, 257; ar
teries. hi!-ltologyof.2-+l: artcritis,24-l,248,251; 
clMsification of tumor~. 943; giant cells in 
sarcoma. 956; indurntion and hypertrophyo! 
glandi;:, 945 : mclil.stnsis, 9-15; permanent occlu
sion of arteriC's, 256; pathology of tumor:::, 
943,948; phlcbiti'l,239,241,243; spinal tuber
culosb, 787; 8trndurc of arteri('i;:, 172; varix, 
26il; veins, hblOlogy, 239. 

Col'ning. Cocaine an:csthc,:;in, 103. 
Corns. 931. 
Coronoid process, frncturl'!oi or, 371. 
Corpom cavcrno!:in, fractures of, 822. 
Corpuscle,compouncl granular. 22. 
Corrosirnsublimatc as an antiseptic, 79. 
Cotton, ab:sorbenl. 85. 
Cotton, styptic, 127. 
Counter-irritnntsin inflammation,20. 
Cradle, Ree,·es's suspensory, 905; swinging, for 

clerntion,395. 
Cramps, a ~ymptom o! gangrene, 154. 
Cranium. fracture, 353. 
Crcpitus in frncturc,3-19. 
Crinoline bandage...;;:, 155. 
Crosby. Aneurism, treatment or, 272; disloca

tion of the hips, treatment of, 418; fracture 
bed. 381. 

CrO!'S-suturc. 130. 
Crotalus,133. 
Croup, laryngeal tubes in, 581; tracheotomy in, 

581. 
Croupous conjunctivitis, 489. 
Crushing o( :stone in the blatlclcr. 767. 
Cru,·cilhier. Arterial varix, 258: ca"C ot liga-

tion of subcluvian and carotid, 327. 
CrystallinC' lens, 498. 
Cuboid bone, amputlltion or, 203. 
C'unC'i!orm bone~. amputnlion or, 211. 
Cunningham's wax. 123. 
Curettage of uteru~. 881. 
Curette, urethral, 816. 
Curniture, anterior, or lhespinC".892; lateral, of 

the spine, cerdcnl, 885; dorl'lal, 887; dorso
lumbnr. 887; posterior, of the spine, 892; ro
tary-latcral, 888. 

('utaneou.::, ungionm. 260; tumor, 260: · 
capillary tumor, 260; tumors, 260; 
nnou<.;tumor:<,260. 

Cwlitis, 4!J6. 
c;·Jinder-cclled epithelioma, 94.7. 
c;·phosis,885. 
Cy:-t. 958: hydratic, 1•ide hydatid. 5i9, 686; of 

nntrum or 11 ighmore. 5-W: of brc>acl ligament, 
816: or C'Onjunctin1, 400; dermoid, 9.J8; of 
kidney, 732; or larynx, 587; of lip, 533; of 



97± A TEXT-BOOK ON SURGERY. 

~::~~~~~~~~'~ ::~;~::•::1s:F;icit~i~~~~~~~~~'. I ::.~·:::;~~~::. cn1n;,.1 bones in rractu«s or the 

diagnosh;, 69·>: or ~alp, 460; sebaceous, 4GO; Dt'rmoid cysb. 877, 9,33; of the mnmma, 601; of 
~·rou'.", ·H.iO; o( scrntum. 832: of spleen, 694; the 0\'3r~·. UJS. 
diagnosb, G!J4: of testicle, 846: of thyroid Dermopl1hty, 1-10. 
body,J/6; of tonguc.J6G; of tonsil, 570; of Desmarrcs. Rctrnctors,·Wl. 
vesiculo-scrninnlis. 841. Destruction of skin by ndJs. 147. 

('~·:-t-adcnoma of ovary, 87,l. DctachmenLof rctiun. J04. 
Cystic <lcgcncra.tion of OYary, 873; dilatation of Deviation of niuml ~cplutn, 5:t4. 

lymphatic vcs-;els, 239; polypus of rec:t.uru. Diabetes mellit.us1 7JU. 
718; tumors of broad ligament, 1::17J. Din,pcdcsis, 1, 3. 

Cysticcrcus of tho tongue, G66. Diachylon pl11,.,tcr for ulcNs, 150; in burns, 140. 
Cystinc calculus, 764. Diaphragm:itit hcrnin, (j(j4: tre1ltment, G64. 
Cystitis, 748; co.use or pyelitis, 728. Dibrclrs grnove<l tlirec lor 11nd aspirating needle, 
Cystocele1 745, 859 i treatment of, 860. 674. 
Cystoma of p1uotid gland, ;346. Dick. Gum bougic. 804. 
C_rstoscope, 7J6. Uidot. Operation for web-finger. 936. 
Cyslotomy. 771; of gall bladder, 691; perinea!, Dieffenbach. Amputation of hip. 218. 

812; suprapubic, 'i"il. Digital eomprcl".;ion in ancurism
1 

271. 
Czerny-Lembcrt suture, G29. Diliusc trnc1uism. 2G8. 

Dncryo-:u.lrniti,-,48J. 
Ditcryo·cystili:;,4.86. 
Dncryolithl",48G. 
Dnctyliti~. (i.J.. 
Dadcls. Curctt(', 4!11: spoon, 501. 
Dfl\·i.::, Spinal brace, 8!17. 
Da\·y. Treatment. or external iliac aneurism, 

208. 

Dcchamps. An('urism,273. 
l>certcndon.70, 121. 
DPforrnansarl.critb,2Jl. 
Ddormitic~.ss.J. 

Deform it~· or the femur. 011: of the fin~rs. 93,3; 
or the hand. !):3-l: or the hip. 42'i 90G: of th(' 
knre, 421. 4-W. 911 : or the ]OW('t ('XI remit~-. 
906: or the spine.a~;;; or the toe~. 928: of rhc 
upper extremity, 9:J2. 

Dc~"('n('ration or nrreri('S, 2·19; nr th~·rnicl gland, 
:i76; of ornries. cyl"tlC, 873; in nrtcritis, 2-19. 

De Lacerda. Serpent womu.ls, trc:ttmcnt of. 
13-k 

Dcli~at ion, t·idc ligfLtinn. 301; of arteries. 1·ide 
nrtrry,206,30.J:inconlinuity,2JCi;c:Luscof 
nrtcriti~. 21.J: for angt•ioma. 202: for cntane
ous vasculiir lumor ... ,262; oc<:lusionofnrtcries 
by, 250; with C'llt_g-nt. 272. 

Dclpech. Li~ntion of axillaryartcry,330. 
Deltoid muse!('. par11ly ... isof, 033. 
Dcmarkation. linrof, in gani;:-1·enc. 152. 
Denni... Emphysema. nf abdominal cavit~-. Ci!l6; 

OJX'nmcthotloflrNtting-ampututioni:;, 182. 
Depi\lll. C'ong('nital mcn1i:;, 260. 
Depa.sits, urinary, 759, 

Dilatation of prcputial orifice,82S; of •csselsin 
arteritis,2-1--1; in inAnmmation,3; of urethral 
stricture,807. 

Diphtheria, 72: laryngeal tube for. 75; trache
otomy in, 581; antitoxine in, 74; intubation 
in,75. 

Diphtheritic conjuncti,·iti~. 490. 
Diplocoec-i. 1.J. 
Diplopin.513. 
D irect pr('f'SnrcCornncurism,270. 
Dirccto1',grooved, 101. 
DisnrLiculation llt al"trngalus, 204: at calcanem:, 

204,208;ntcarpo-meta<:arpnljoint,18G:at. 
cnrpo-mdinl joint, 189. 190: at hip, 218; at 
knec,215;nt111('tflt:t r::;nljoint,200:atshoul
cler, 196 ; at t11 r-;o- metn t 11 rt"a I joint. 200 ~ at 
tibio· ltu-snl joint. 2W; of finger phalanges, 
183;oftocl",lfl9. 

Dbcil"~ion of c-alnrnct. 501. 
Diseases or th(' joints. 426. 
Oi-:infection in hol"pital c:angrene. 42: of instru

ments. 'i!>: of hand" in opcmtion~, 92 : of ty
phoid cxcrctn, 78. 

D1slocntion of the nnkl(', 423: bnckwartl, 424; 
C'ompound. 424: forward . ..t24: inward, 423: 
outwnrd, 42:3: of the ll"lrng-n\11~ . ..t24: o( the 
ch~vide. 40 1 : of thr cl how, 409: of the fibula. 
at nnklc. -121: of thr finger~. 413; of the foot. 
-12:3: of the hand, 412; of the hip joint. 41a: 
artcr-lrentmcnt of. 42 1 ; .Bigelow's reduction 
of.4.19; Cro .... by's rNlnctionof,4 1S: J'lsl.milto11's 
reduction or. 41!l; cnnge11itnl. 4 14. 006; diag
nosis, 415, 41Ci: iliac. 414. 419; pubic. 414, 
419j reduction, 417; stiutic, 414, 419: stntil"-

~~;·: 4,~~t:h li~~~~~~1~:. 1 ~0! ~9 ~1~!1,;~ocmlt~;~n~~i"; 
subcnracoi<l. 40-2: subclaviculur, 403: snb
~lmoid, 40J; suli!<pinous, 402: of the jaw. 
400 i of the knrc, 421 i or the lower juw, 400; 
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of the rneln<·nrpo-phnlongNtl joint,:, 413; of the Duodt'num. oprration;; on, 618. 
pilldla, 42:J; of lhc phalnn~c.;, 413; o[ the Uupu)'lrcn. Case of nnenri,..111. 201 : contraction 
l';ldial llt'nd ("uhlu:rnlion). 40!); of the rittlius of palmur fu,,.cia, !);Jj; opcmtion for ,..1rungu-
imd ulnar at t•IUow, 410; or the ribs,425; of luted intc,..linr. G60. 
the ..,houldt•r. -I02; subacromial , -I02; subcora.- Dura mater, mrdnoma nf. 464; 5arcomn of. 46:1. 
coifl, 402; o( the spine, atlo-nxoid. 425; occi- Durante. Pl•rnumcnl o<:c:lu:-;ion or arteries after 
pilu-utloid. 42.3; or the tnr.~nl joints, 424; of dclign.tion. 2.;7_ 
the ta1· ... 11.;, 42t; of the testicle, 847: of the Dutoit. Cu"e of nncurism, 2!H. 

~1~'.f:1~;1t~1~ :-~-i~~-c4\i~.iu, 421; or the vertebra, I 

Dislocation~. 400; compliciited, 400; compound, I 
400; congC'nital, 400: <liugno!:ib. 400; purtial, 
400; pathologicul nnnJomy of. 400: pnthologi
C'al, 400; primith•C', 400; prognosis of, 400: 
secondary, 400i traumatic, 400; n1rictics of. 
·100. 

Di,.plueemcntsorabdorninal organs,GOG; orli\·er, 
GHO. 

Di,.,..eL'ting1111<'11rism. 2QG. I 
lfo.,..cctiun wounds, l!l2. 
Dbta~ ligature for a1~C'11ris111 of norta, 276. 
D1,.lr1b11tior: or as~•:;lants ll!H.l nun;cs during 

Di~·~~~;~t:,~:;n93~r intestine!', G22; of ccsnphagus, J 

5!)5. 
Dh·i!•iono[ urethral stricture, 807. 
Divu\sion o( 1urn~, 700: or prC'pucc, 828; of urc-

thral stricturC', 807. 
Dobdl'ssolution,j24. 
I>og bite. 50. 
Dorsulispcllisnrl<'l'Y· ligation of, 3.t4. 
Dou\Jle crcs<·cntic flap, 180; 1·cclangular flap. 

181. 
Doul.Jle·c urrC'nl cathctcr,7j l. 
Double knot, 121. 
Double-nced[C' ~uturc, 130. 
lJouble peni~. 712. 
Drainage or bladder, 777: or skull, 3.15; in nm- 21-10. 

putation~ . 177: in cnrbunch.>. 14: in frac·turc Emb..1li. 2-11. 
or !;kull. 3J.j; in gun;:;hot wound", 1:n; in o,.; - Emboli,.;m. nrlC'rinl, 2,}(i. 
tcomyeliti,.::, :3-W; in ;:;uppumtinn ot knee, 4ll: Embryonic ti,..suc in inflammatinn,6: in wounds. 

12s; tube,., 84. I 12~ . 
Emcrgencytourniqul't. 120. 

70. 128; nppnrntu" U-.;('cl in. 01: ap- Emigrntion or lcu<·oc·ytc,.; in inflamma1ion. :::. 
of, utter opera lion;:;. 1:3! ; a(t('r am- Emmet. C'<:rdx ~cb-.or-.;. Rfi'.?: pcrinll'01Thaphy. 

I~~: g~~~:;~~~ !:~~~~,~~~.1 ~~~ .. r~;ta~: I 853: trn.cht•lorrhaphy. 8j;J. 

l~O. 

IJ•·t•,,jng>Cb••o•·s.VV. 
or nntrumof llii::-hnrnrc. 

tho lrnd.nntt.,· in "'"'"" "'""'" ~ I n·ngat>m1 or, OU·'· 

I>ugas. 
DungJi .. nn. Phlt•l)l1Jit('.;, 2GI. 
lluodL•no-J?n"tro~tom~·, 612. 
D11 0lknoslomy, Gl8. I 

243: 

E1~~:~~~ .. ~~~is rhcumntic11, 250. 
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Endophlt>hiti~, 239. I E"n<'untion of absces_<::, 2G; or abscc.r-s of Ji,•er, 
EmJo,.copc.802. G8S. 

~~:~~!::::~111~:~~6i11~ 5~~.ebitis, 241. i~:::;~~~n ~ ;1~~::i~~l~~::.:n;4~.innte nrtery, 281. 

Enostosis, !.16-!. Examination of unnc, 7J7. 
Ensor. ('nsc o( nncurism o( the innominntc Exti1:1ion. or nstmgalus, 4,)1: of branches of fifth 

artery. 280. nrrn~, 5,j3; of cen·ix uteri, 86:J: of h:l'mor-
EntcrO<'clc, 643. ;hoid~, 72j; of joints. 44li; of malignant neo-
Entcrolith,;. Gtn. pln:-.ms. !)53 : of 'Meckf.'l's ganglion, 553: of 
Entcro~tomy, 635. moles. 265; of the ankle joint, 451; of the 
Entoilerm. 2. bren:;t, 60-1; of \he curpu,;, -1f>4; of the cJa,·i-
Entropion, 484. clc, 60i; of the elbow, 4fH; of the eye. 496: 
Ennclca.tion of the e)'C, 490; or tumor or mam- of the hip joint, 446; in c:oxith;, 438: of the 

ma, 60-l. inferior dental ncn·e, 558; or the intcr-
Epicn.nthu~, 485. phalnngeal articulations, 457; of the intes-
Epicy::.totomy. 771, 785. tine. 627; indications for, 626: of the kidney. 
Epididymi:-;. 841. 73i'i ; of the knee joint, 448; in suppuration. 
Epididymitis, 799, 841 ; chronic, 841 ; gorior- 4-ll ; of the larynx. 585: or the lower jaw, 556: 

rho.-al,841: tuberculous, 8-lJ. or the maxillal'y nenes, 553; or the metncar-
F.pileps)'. operation for. 472. pul articulations, 457; of the ccsophagus, 595: 
Epiphorn, 485. of the parot.id gland, 547; of the prolapsed 
Ti:piploccle. 6-12. rectum. 720; of the pylorus, 615; of the rec-
J•:pispadias. 820. t.utn, 716; of the rib~, 607; of the scapula, 
11:pisru:xi"'. 522: treatment of, 522. 608; of theshouhlerjoint,453; ofthespheno-
F.pit.hclia in the urine, 759. maxill11ry ganglion. 553: of the spleen, 379. 
l~pithelioma, 947; of the anus, 715; of the blad- G9-l: of the submaxillary gland, 5-19; o! the 

dcr, 7.)6; or lhe breast, 602: or the intestine. lal'sU<;, 451; or the testicle. 8-16; or the thy-
6'!-l: of the larynx, 587; or the lip, 530: of 1 roid gland, 580; of the tongue. 567; of the 
the mammary gland. 602; of the nipple. 597: tonsils, 571; or tbl) upper jaw, 5.)3: of the 
of the nose, 524: of the c:csoplrngus, 594; of wrist. joint. 457; of Yascular tumors, 262; of 
the pcui-:. 822; or the rectum, 715; or ti.el woundsinrubies,50. 
scrotum. 833; or tho vulva, SJ I ; pearl, 956. E:xophthalmic goitre, 579 

fi:quinia, 4·L • Exophoria, 513. 
Equinus talipes. 916. Exostosh;, 10; of the skull, 463; in fractures, 
F.rectilotumors,260. 352. 
Erichsen. Exarticulation of phalanges. 184. Expediency, amputations of. 168. 
J<;ry:;ipelas, 37; Uressing:-; in, 40; germ of. 37: Explornlion of cranial vault, 465: of kidney, 

i,,;olation in. 40: local trea.tment, 40: of scro- 735; of urethra. 804. 
tum, 832; phlegmonous. 39; precautions E:xscction, t•ide excision. 
ngainst. ,ll; prophylaxi:-;. 41; in the treat· E:xstrophy of the bla<ldcr, 742: operation for. 
mcntofsarcomn,053. I 742. 

~~~~:;:!:~!~~~\~~· 70·1: 40: gyrn- E~~~1:~;1~1~~,~~r4~~:e~:~o~~.~~,.\1~fs· :;'~i;/~;a~ 0;~ 
tum, 40: -lO; iri~, uodosum, knee. 440. 
40; of anus. 704. External carotill,aneuri!Sm of. 283; ligation or. 

E:;cape of leucocytes from blood-l'essels in in- 3Hi. 
flammation, 3. External iliac. nneurism of, 297; ligation or, 

Esc:haroticforangeioma, 262. 336. 
E"erine in extraction of cn.taracl. 501. Extirpation, 1:ide excision; of anp:eiomata. 2G2: 
11:~march's bandage, 99. 127. 1i'i5; for aneurism. , or lymphntic glands, 575; of l\ll•ckcl's gan-

272: for wounds, 127, 128; in amputations. glion, 553: of the eye. 4tl6: of the fifth nen·r. 
16!1: chloroform apparatus, 115; method or Fl53: of the kidney. 735; of the parotirl p:lantl. 
c•uring angeioma, 262: or exartiC'ulation at 5-l7; or the spleen. 379. 694: of the submax· 
shoulder joint. 197: at carpo·metacarpal joint. illary gl:rnd. 575: or the thyroid gland, 580; of 
187: of exarticulation of phalanges, 18-l; or tho upper jaw. 553. 
treating nneurism, 272. l';xtraetion or cataract, 49!); of foreign bodies 

E!'!ophoria, 513. through the urethra. Slii; of the teeth, 559. 
Ether, administration of, 107; b)' the rectum, F:xtremitics. lig-ation of, 123. 

1 H.i: inhalation or. 107; inhaler, 110; in re- Eye. 476: handnge for. 16.J. ; cr~t~. sebaceous. of, 
ducing Crnctures,353. \ 477; cnucleation of, 406; epithclioma of, 477; 
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mevi n<'ar, 477; new lormalionc;, 477; plac:;tic I Fic;tula, dif=c:;ccting out, 707; Cecal, 6-10, 6G6; diag-

~s:.r~~i~1:!o':~:~~.4J~: tumors ncur, 477; srph- :~~~~1;11~~1 ~1~a~~~;1~1~~~~i~:~t~:t;,"~~66;4drG~~~ 
E~·e lids , affections of, 485. resophagu,., 595; or the scrotum, 833; of the 

parotidgland,5.tJ; sa.l i\'ary,545;urinary,816; 
F11cc. 476; bamfage for. 163; contuc;iono;, 4i6; YC<iico-mgmal, 860. 

gun.,.hot wound", 476; wound;;:, 4ili. Fixation of knee for suppurn.lion, 440; or shoul-
Fatial artery. ligation of,318. der, -14-J. 
FaC'ia\ ncrn~. injury to. in cxtirpn.rion of parotid, I Flap, double crcsc('ntic, 180: double rectangulur, 

:jti: iu lig-ation of external <·iirotid, :317_ 181; modific1l circular skin, 180; mixcJ. 173, 

p,~~:cnheit, rule for convcrlmg into Centigrade, :~111~ ~;~:~u~.h:ol~~~ .. ;;~;.r~1~~fi;x.~\:~t~38~ ~·'·s~~t~~ 
Fnllopian tubes, inflammalion of, $72; remo,·al 179; e1rcuhn, 170: sohd circular. 173. 

of. 878. Flaps, Corumlion of, rn nrnputnt1011, 173. 
Fnben.neurism,26G. Flnt-ccllc<l cpilhelioma,047. 
Fabe knot, 122. Flnt-(oot, 928. 
FarC'y.44. Fletcher. Scrpenl\'ctiom,133;t reutmenlofser-
F'11....;cil~ knife. 95. pent-bite. 134. 
Fasciotorny in l>upuylrcn's contract ion, 937; m Flcxion o( fingers. 930; or toes, 930. 

pes equino-varus, 923. I Flonting kidney, 733. 

Fe::~. fistula, 640: 666; dingnoi:is nn<l treatment, Fl~i1~:~et;:~:;r,~~~~:fc~i:~ t~;~t~~~~:~~G~~9 ~r~~~ 
Fehlei;;en. Erysipelas coccus, 37. 391 ; swinging cradle, 23. 
Felon. 9-lO. Flour for burns.140. 
Femoral artery.1rneuri;;m of, 299; ligation of, 339. Foot, vide ankle; amputation, 203, 210; bandage 
Femoral hernia, 6-tG; diagno~is anti. treatment, for, lGO; clb<locution, 423. 

G-Hi. Footanclmoulhdisca;;c,49. 
Femur, dh=locations or. 413; fractures or, 381: Forbes's amputation through the tar:;u..,, 203. 

osteotomy or, 908. I F'crceps,ann.tomicnl, 101 ; artery,!)!), 120; bone, 
Fenger. Operation on ureter, 737. 97; for extracting teeth, 55!): hysterectomy, 
Ferg~1son. Cose o( ancurism, 29-1; lithotomy Pryor's. 869; for foreign bodies in trn.chea. 584; 

guide, 780. gouge, 98; hremostatic, 99, 120; hon-jawed, 

Fe5\;~: 1~~. ~e;~t~;~iii~;~~~' ~~. septicremia, 27, 28: I ~~c', J~l~~~o,1:1;im7!~:. ·~~~'.'~~c~ll~c~ ;D:~q:~:: 
Fibro-chondroma, 963. trum, 98; Sims's needle, 8Gl i urethrul, 816; 
Fibro-lipoma, 959. Wyeth's necclle, 100. 
:Fibroma. 960; o( antrum of Highmore, 5-19: o! Forearm.amputation of, 190; bamlngc for, 159; 

Uladcler, j .j6; of intc,.tine, 6..?4; or l:u:ynx, .j87; deformities or, 933: fracture~ of. 871. 
of lip,., .j33: of lower jaw, 5J5; of mamma. Forci7n bodit>S in the nnu;;, 70.j: in the auditory 
600; of nipple, 5!)7; or nose. 523; of parotid canal. 519; in the blnllder, 786; in the bron-
gland. 546: or tongue, 5G6; o( tonsils, 510; or chial tube ... 582; in the cornen, 491 ; in the in-
urethra. 821. tcstines. 619, 626: in the larynx, 582; in the 

Fibromyomao(inte,.tinc,621; o(Jowerjaw,5J6: no~e. 52'.?; in the ceropllil!;'US, 589; in the 
orornry,877. pharynx,588: in the rectum,70J; inthe$kull, 

Fibrous union in frnC'ture .... 397. 46.j; in the ~tomn<'.h, 610: inthetra<'hea, 582; 
Fibula. cli,..Jocations of, al ankle. 423; fractures in the urcthm. 815; in the vitreous humor, 

heart, 609. 
Fi"sion.16. 
Fi ..... ureo(thl' f\llll". 708: ofthC' liP"··J:33: of the 

nnn'·".'J2 1: o( tht• nipple, 597; of the palute, 
JGO; o!Holnml(l,-H.i!J. 

G.12:;. 
For:-ter. Putholog-r n( tumors, 94:t 
Fo,.ter. C'ntanwt . . l!J!). 
Four-tailed bamlng<'. JG.i. 
Fowl bones as dmins, 8-1. 
Fowler, G. R. Case or hip-joint iu nputation,230. 
F ox bite. 1!33. 
FraC'ture box, 394. 
Fractu re. 3-lq: hy C'ontrl'-C'Ot1p. 3.'>:l: eommi

nuted. 340: C'omplii·atNl,3-W: t·ompoun<l. 349; 
Crl•pilus in, 3-l!l: clirt•(•I, :!J:l; fihmu~ union in, 
397; gTl't'IH.•titk, ;J W; imp:u:tcd, 3·'9; indirect, 
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3.33; of lhe ncctabulum. 3HO; or the carp11l t Gnni. Exci~ion or the tongue, ;J6i; o~teowmy 
bone~. 3i,): or the <:J!l\'icJc, :3(i l ; Of the Co<'1;p , or frmur, !)09. 
380; or the corporn, cn.,·erno ... a, 822; of the Gnrrcnu. Pro .. tatic syringe, 'iO~. 
femur, 3Rt ; condyle~ or, 387; grent lrnchanter, Gnscs in gangrene, 40. 
386; neck, 383; shn[L 387 i of the film In. 302: of Ga.!'scrinn ganglion, rem0\'11\ of, .i.i-1. 
the foot, 807: of the forearm, 371; of the lwatl. Ga:-;ton, J. Mel~'. Cnsc of hip-j<Jil1t amputatiou. 
3.)3; o[ the humerus, 364-; condy lC's oi, ;}60; 229. 
m·<·k. anatomicnl,360; surgical, 3U.3; ~liaft, :367; Gnstrcdomy, 61.J. 
tuhero~itiC!<, ;36.3; of the h)'Oi<l bone. 3U I ; or the Gnstro-entcro~tomy, 613. 
ilium, :180; of the inferior maxilla. 3:JU: of the Gnstrolilhs, CllO. 
innominale bone, 380; of the ischium, 3!:)0; Ga:-tro·pylorectomy, 61.5. 
of the laryn:x,3Gl: of the leg, 302; of the lower Gn.:.tro~tomy, (HO. 
jaw, 3JO; o[ lhe malar bone, 358; of the meta- Gnstrotomy, 010. 
Cllt'pal boneR, 375; or t.ho metn.tar:sal bones. Gauge for Ul'ethral instruments, 813. 
3V8: of the na:;al bones, 3,JJ; of the os innom- Guuzc, dbinfeding of, S:J; iodofonn, 87; pn'pa-
i11atum, 380; of the patella, :}88; or the pa- rntion of,83. 
tt>llu, llamil ton·s splint !or, 390; of the pcni~. G11y. Cnsc of aneurism. 280; phleLitb, 2-:12. 
822; or the phalanges. 37J: ol thC' pubes. 380; Genernl nn:l'sthesin, 107. 

~~o~ll::.::;;~'~~;·; ~~1:~,:~~i~'.1C~~~:· ;:it:;~~l:!~~· ;,~ G~1:~~-~11~i~111:;); 1~;~~~~7~trcctionsof, 727; femalP. 

Pitcher's method, 373; at Ruperior <.•xtremin-. I Genu 
371; of theribs,375: or tho sacrum. 380: or 
thescapula,363: al:tcromion processor. 3U-I: Germ::; in 
at corneoid process of. :364; n.t glenoid process organisnl". 
or. 364; at~pineor. 364; of the:-;kull. 35:3: at Gerster. Caseornneurismof innominatearterr. 
its base, 3.J5: with depre,.;,ion, 354: of the 280. 
!:-tcrnum, 375; or the tar.<:us, :3!l7; of the tibia. Ginnt·c('ll('d sarcoma. O.jQ. 
302; or the ulna. 3~0: at coronoid pr()(:ess. Gibney. i\lorbus coxa'. 428: Pott's discn.,.e. 903. 
3j1; Oil'CrfillOll JH'O<'CSS, 370; or the upper 

or the \'l'rtehm, 375: nt nrticular 
at of the 

GalncloC<'l<',601. 
Gall hladd<'r. G!ll; ab~cess of, (j;l]: c-oncretion::;. 

G91; c1btcntion or, diagno~is, G9 1. 
(lal\clud,opcmtio11son,Gf1:1. 
GnllstonC''l, operation for, 6!.12. 
Galt. Trepldn<', 98. 
Galrnno-ctrntl•ryo!tonguc. !i(i!). 

Oaln111o·puncturt• for11ngl..'i-
om11. 2GO: 

llollow ncC'dle. 5G2: mouth ga;.!. 
1wrioslt•nlcleni.tor.f17. 

Gore. ('a..;(' o! aneuri~m. 21'-!G. 
Oougingin1u·thrili!'io[anklr.4-4:l: of \\rbt.-146. 
Goujon. ExpC'rimcnts on tj,.~uc form:llion, .>6. 
Oouh•y. Lithoclnst, i82. 
Gout, co.use of nrtcritis, 255. 
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Gouty phlebitis, 2-12. 
Gown.operating. 02. 
Ornrfe, von. (.'n.sc of nnrurism, 2,J!); excision or 

rnscular tumor. 25!J; fixation forceps. 500; 
irid<'clomy, 4f>-l; lin{'ar knife, 500; operation 
for conical cornra,494: speculum,500; stra· 
bismus hook, 50.;. 

Grafting of skin for burn11, 140; Girdner's 
method. I.ti; l.insk',, method, 142: Rh·erdin',.. 
method, 140; 'l'hicrsch's method of.141. 

Gmnular cells in wounds, 7. 12J: corpu;:clcs. 
compounc\.22; nwtamorphosisin 

Grnnt. !\ let.hod o( intcstinnl nnns>tom,osis,UJU; 
ca;:eof'11ip-joint 1unputntion, 230. 

Graves's disease, 579. 
Green. ('11lc1~reous deposits in v{'ins, 263; end-

tll'teritis. 248. 
Gn•enflcld. Syphilitic nrtcritis, 255. 
Gritti'snmputation nlthc kncc.217. 
GTOove<l director. 101. 
Gro .... s. Cusernous tumors. 261; Jigntion '>f in

ternal jugulnr vein, 30i; IHl.',·oidclephantiasis, 
261; phlcbolites. 20.t; sarcoma or bone, 953. 

Gruening. Depilating forcep:s, 487. 
GuCniot. Exchdonof \'llsculartumor,260. 
GuitCras. CnseoCdislocation or tcsticle,s.t7. 
Gum lancet.95. 
Gurnmata, 61; diffcirC'nlinl diagnosis Crom Cur

uncle, 147; of longuc. 566. 
Gundcrloch and illnllcr. Ligation o( carotid for 

vascnlartumor,259. 
Gunshot misf!.ilec:, 1:16: wounds, 135; bremor

rhage from, 13i; of the abdomen. 696; o( the 
11limenturyc11na1,699; or the bladder, 747; of 
the brain and memhranes.335: o( theche::'t. 
608;of theface,476;o(thehand.caseof, 
939: of the heart, 009; of the neck, 573; of 
thesknll,·IG.;. 

Gunther's ampurntirin. 210. 
Gypsum bamlnge!<, t;;(i; for fractures. 202. 

Jlrematin, ca11~ing rcdncc:s in inflammntion, 4. 
llrematocele, 83.t. 
llrema.tornaof thecord. 839; of the female peri· 

tonreum.8·1R: oCthescrotum,833;ofthetunica 
niginalis. 83!3; of the rnlva. 848. 

Jl:cmatul'ia,700; te:st.for. 760. 
Jlmmorrlrngc, 118; nJtrr extraction of teeth, 

560; afler urethrotorny, 809, 811: 
from bone, from molcs,20J; intrafusion 
in, l!H; in ~trn!-ihot wounds, 135; in hospital 
gangrene, 42; in operations on the tong-ue, 
5(ii; cxce~~i\'I.'. 131: method of controlling, 
118. 125; packing for controlling, 12i; of the 
kidney~. 727. 7HO. 

Ilil'rnorrhoids.721:capillnry,726:cxternal.722: 
intt•rnal, 722. 72;1: ulccr<i nfler, 709: chimp 
nnd ciu1IC'ry 01wrnlio11. 726; ligntion of. 72.t: 
nitric acid in, ';20; Whitehead's operation on. 

725. 

lla•mo,.tn ... i-.., lll<'lhods of, 118; in wound;;, 119, 
12J; in vcs-..dswoundt•d, 125. 

lla•mo:-.tatie for('ep~. U!.I, 120. 
Hair~ on the lip. ;;3:3, 
II ale. l "rl.'l hrul forccp .... 816. 
llull. ('a"c of :rnf'urbm, 2!JO. 
llallux nt!gus. 929: trrnlttll'nt, !J:JO; ,·arnc:. !):JO. 
llamilton. i)i,..JoC'ationat:--houlclerjoilll,.tU7: 

frnc:ture of humeru .... :107; or lower jaw. appa· 
ratus for, :j,)lJ: of rnalal' bone, 3,)$: of olt•c· 
ranon, :~90: o( pl\tl'llu, of radiu:;, 3il; 
o[ thigh. long ~pliut in, head :ilrdl. -10 1 ; 
long splint, for osteotnrny for 
morbu:s coxa'. 4:33; treatment of 
of hip joint, 418. 

Ilammcr.97. 
l lamrncr:4en. Coagulution of blood, 241. 
llammer·loe-,931 . 
Uancock. Disurticulntion nt cnknnco·a:..traga

loid joint. 205. 
Hand. amputntion of. 183. 180: bandage:.; for 

the-. t.lt-1, 1.)9: contrnctions of. 937: deformi
ties, 9:3-l: disinfection of, 87, 92; phlegmon:; 
of. 940. 

Hundkerc:hief bnn<lngc11, 16;1, 799; su~pensory, 
';99. 

llawlcn. ('a..;e of aneuri ... m,200. 
Ue~d. b:mdagei, for. l(i3: gun ... hot wcnmd". 465: 

injuries and nfTet'lion~. 400; net bnn<lage for, 
166: wo11ncb.-l6-t 

Headache. syphilitic. ,'i!'), 

Healing of wound-.. 6~. 125. 
llcalth.dcfinitionor.1.t, 
JI earl, GOO; f!"1111"hot woumlc: of, 600: s~·philis. 

62; wg-f'lntionsof,217: wound;:,(i09. 
Ticnrt f11ilurc in <'ther or chlorofnrm narco ... i;;, 

114. 11G. 
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Henle. Prostatic mn<.elc,755. 
llenry. Scrotal damp. 840. 
Uepnlic nb~CC':.-"', 687. 
Hernia, 642; cerebral. 463: diagno~i~, 403: dia

phragmatic. 047, 664; treatment, 664: fem
oral, 646; diagno:-;is and treatment, 646, 060; 
01wration for, 652. 060; gangrenous, 6.)6; 
gluteal. 647. 664: inguinal, 643, 048; il'l'e
<lul'ihle, GG3: luml.Jar, 647. 604 : obtur:.ttor, 
6-17, 604: o[ the hl!uldcr. 7-!5; of the bmin, 
40:J; of the luhium,85J: oltheo\'ary, 855: of 
the i;plc>cn. 004; omental, 642; perinea!. G48: 
rndiC"al 1:me for, 652; statistics of, 642; strnn
gulated, 656, G61; treatment of, 056, 061 ; 
tnM for, 651; umbilical, 646, 062, 663; diag
nosi.!:i aml treatment, 602, 063; vaginal, G4S: 
ventral. 046, 004; tretitment of, 664, 605: 
,·esical.745. 

Herpes, corneal, 492; o( anus, 704; of penis, 
828. 

fleterophoria. 513. 
lleubner. Syphilitic nrteritic:, 252. 
Hewitt. Pruritusrnlnc,855. 
llewson. Case or aneurbm,282. 
lley. i\rodificntiou of Lic:Crane's amputation of 

thefoot,202. 
Highmore, antrum or, aficctions of, 548: i·ide 

antrum. 
Jlilton. ('nseolaneurism.204. 
Ilip. anehylosisof,908: osteotomy for, 907.908: 

. \daml:i\; o:::-teotomy fol', 908, 000; Gant's os
for, !)08,000; Sayre's ostcotomy for, 

908, congen ital dislocation of. 906; 
operation for, 007:opemtions for, 

907; snbtrochantNic O!<tcotomy at, !)09. 
Hip-joint, anchylosis of, 908; amputation at 

(Wyeth). 218: lmrsitis of, 432: deformitie,:;. 
006; diS<'asc, 428; treatment of, 432. 908; 
di..;JOC'fl.tionof.413; exsectionof.446: neumlgia 
or. 432: o"tcotomr near, 90i-909: ostiti<: of, 
4:JI: rheumatism of muc:clcs or, 432: c:yno
vitisof. 431: tuberculosis or, 428; splints for. 
4:J3.43j,438. 

Hobart. Ca"Cof an('uri"-m,278: case of ligation 
of subclavian and carotid. 32i. 

flodge:s. ('a!'e of O.neurism, 281. 
Hodgkin's cli~asc.237: trentmentor. 23i. 
Oolder. lid, 482; needle, 100, 801 : sponge, 99; 

11ide appnratuc:. 
Jt olding, lll('lhod or. senlpcl. 903. 
llollowuy, .J. X. Caso of hip-joint umputation, 

2:m. 
llolmec:. Arterial eir,:;oid tumor. 279; ca~e of 

anrurism. 279,281,29-l: clastieball for com
pression in aiw11ri..;m, 204 : phlebolites, 264. 

Holmgren. C'olor lest..;, 504. 
]fomntropine,Mq. 
Tlond humlnge. 165. 
norcleolnm.47!J: inaneuri<:m,2i4. 
Ilornet sting, 13.J. 

Tlorns of the scalp, 401. 
Uorslcy, J. Shelton. C11c:e of amputation at hip 

joint. 230. 
llor:;Jey. \'. Bmin sur~ery, 472. 
Hospital gangrene. 42. 
Hot water Cor controlling hremorrlrn.ge in the 

brain,472. 
llumeru,;, dislocationc:or, 402; frncture. 364. 
Humphrey. Ampulntion or the pcnh-. 824. 
Hunter . .Am•uris111. ligution or nrtcriel:i in,270. 
llunter,J. ll. Vaginal hysrcrcctomy,868. 
Hutchinson. ~:r,·i,262: phlcbitic:,24.1,242. 
llutchison. Cuseofl\ncurism,282. 
Hyalitis,503. 
11ydatid cyst of the bladder, 756; of hone, 986; 

of the gl\11 blaclcler. G91; of lhe kidney, 732 ; 
o[thcliver. 080; of the mammarygland,600; 
of the thyroid gland, 576, 579. 

l l ydro<·cle. 8a4: diagnoc:ic:, 835; bilocular, 838; 
congenital, 837; rucy..;ted, 837; of the sper
matic corcl.887: radical cure of, 830: symp
toms. 835; treatmcnt, 830; \"olkm:mn'sopera
tion on. 836; m('thod of Ijc,·i<:, s:JS. 

llydrocephalus, 4G4: tapping for, 4G4. 
llyclrochlorateofcoenine.103. 
Hydrogen gns in mtestinal wounds, 697. 
11ydroma, 239. 
ll ydronephrosi!'l. 730; diagnosis, 731. 
ll ydrophobia,50. 
llyc11·opsof nntrum or riighmore, 549 . 
ll)·dro-pyonephro~is, 728. 
11 ytlrorrhachis. 905. 
l lyoiclbone,fmcturcof.361. 
lt yper:emia in inflamm1\lio11, I; active, 1 ; pas-

si,·e, l. 
ll ypcrdistention of abscess, 24. 
Ilypt•rmctropia, 506. 
Hypcro!'tosisof antrum,54!). 
Hyperphoria, 513. 
llypcrpla~ia. of paroticl gland, 546; o[ thyroid 

glnnd. 576. 
Hypertrophy of the auricle. 518; of the lips., 

530; of the nrn.mmar)· gland, 598: of the mu
cous membrane o! the no~e. 526; o! the nose. 
524; or the parotill ~fond . 546; of the pros
il\te gland. 787; of the skin, 205: or the thy
roid g-land; 576; of thr tongue, 565; of the 
ton~il!(, 570: or the turbinnted tuft,:;, 524. 

Hypodermic injection<: of cnrholic arid in cry
sipc\n<:, 40; or cocaine, 105; o( whisky, 131; 
insyncopc, 131. 

llypod('rtnie syringc, 85: in diagnosis of ab
scc:->!'l, 26: ofi;ynovitisoftheknC<',440; meth
od or sterilizing, 85. 

Tlypopyon. 4!)2. 
rlypophosphites in ruruncle, 149; in morbus 

eox:t'. 438 i in rnchiti~, 347. 
llypMpadiu<:, 820. 
Ily<:l('rectomr, abdominal. BGG; during preg

mmcy, 867; for curcinoma, 870, 872; for fibro-
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~ri~~n~~~~~~~~p~.~~1 ~·~1.1~~~1.tl, 870, 872; Yaginal, ~~:~11::,1:~1 ~n~:. :2~~;n~.~~~c:~t:\~.; 2~it~:r~1~s~~~ 
llrstcria, 47. plicu.tions in. 2:3; without !<ep,..b, 2. 
n)·stcrolomy, SGG. lngrowiug nnil, tJ:JI; treatment, tJ;Jz. 

Inguinal bubo, 800. 
Ice bag, 23. Inguinal hernia, U43, 648; congenital. GJ...i; diag-
Ictcrul:'. 001. no!'!isof,648; symplomso£,G48; inlbe!emalc, 
l rliopathic urteritb. 2-11; phlebitis, 242. 660. 
l liac com111011, nncurism of, 2D7; com- lnhnlcrs, chloroform, 115; ether, 110; Allis. 

pre~-:ion 127. 21!); ligation or, 334; ex- 114: Ortn,..by, 110; n'1uJy-madc, l14. 
ternal.ancurismor,207; ligation Of,336; tor Inhcritctl:syphi\i<:,:i-1,70. 
fcmornl ancurism, 336; internal, ancurism of, l njcctil1ns, hypodermic, i·ide hypodermic; of 
297; ligation, 33 . e:nrholic acid in erysipelas, 40; of cocnine, 

Ilitun, fracture or, 380. 10.J: in nrtc rial \'llrix, 262; in gonorrhcca. 64:. 
Im mediate amputlitions, 168, 1G9; ('xscction of 6G; in hydrocele,835;inmsculartumors,262. 

strnnguhlted intestine, 6.J I. G60. l n·knee, Ot t. 
l mpaetionsofcerumc>n inthcear,51!); of fecal fnnominatc arterr, ancurism of, 270: ligation 

matter in thci nle!:'tine,618. or,305; forsubelnvian aneurism,323. 
l mpcrromteanus, 66G. Innominalc bone, trncturc of,380. 
Incised wound~. 12-L l noculution for rabies. 50; in letanm:. 48. 
lncbion of nlxlomen for intestinal occlusion. Instruments. surgical, 7!l, 94; di::.infection of, 

625; of cold ab<-cc~~. 438: of prepuce. 826. 79; trnys for, 89. 
I ncisions in anthrax, 4-4: in caruncle, 149; in Interco~tal nrtc>ries. ligntion of. 332. 

cli~location;:;;, 408; in cry~ipclus. 40; in futun~ lntcrcostnl artery. superior, ligation of, 326. 
cles, 148; in gangrene, 153 : in hospiLnl gan- lnterdcntal spliuts, 360. 
grcne. 42: in mfliunmation, 25; in lympha- lnternnlcarotid nrtcry,ligationof,312; ancljug-
dcnitis, 236; in lymphnngiLis, 40; iu morbtts ular ,·ein. ligation of, 307; iliac artery, ancu-
coxa', 438; in pcrio~titis. 346; in phlebiti;;, rh<rn of, 297: ii inc artery, ligation of, 336; 
242; in suppurntions of the knee joint, 440: mnmm:n·~· nrtcry, ligation of, 325. 329; maxil-
in suppumtions of the shoulder joint, 445; in lary artery, ligiltion of, 323; pudic artery, liga-
swclling after scrpenL bites, 134; in tetanus, lion of, 335. 
48. lntcrptrnlangcn l nmputnt ionl'l, 183; exscctions, 

lncontincnceofurinc,755. 4.n:joints,synovit.isof,445. 
Incubation of erysipelas, 37 ; of rabies, 50. Interrupted suture, 129. 
Jnclexfingcr, nmputnt iono[.186. lntcstina l toxtf.'mia, 24, 92; annstomosis, 63f.i; 
lndic:1tio11s fo1· nmputntion. 168; for cha.n~c of Botlinc's method. 037; Grant'::; method, 636; 

dres,;,ings, 178; for the substitution ofchloro- lateral. 63<i: )faun-.ell's metholl. 635. 
form for cthc>r. 107. lnte~tinc, anastomosis or, 627. 635; by Beeline's 

Jndolent ulcer. 1.30. method, G37; by Grant's method, 636: by 
Jn fan tile hernia. 64.3. ~I urphy's hutton, 6:3~!; concretions in, 618; 
Infection, s:cp1ie. 27. con"triction or, G22: C'X,.,cction of. 627: fi~tula 
Inferior mnxilla, dislocation of, 400; i·ide jaw. er. 640: foreign bodi1.•s in, 61!): guno:hot wounds 

555. of. 6fl8; internal stra1.gulation 623; intussus-
I nrerior thyroid artery, ligation of. :-J25. ception, 620; obstruction, 625; occlusion ot 
I nfiltn11ion, anil'.slhe:;;ia, 106; or urine. 745. alxlominnl section for. 625: puncture of, in 
Inflammation, l; non-infecth·c>, 1; inCecti,·c. 1, obstruction, 6ll6; suture of. 617; wounds of, 

2, 14; abscc!l~cs in, l·l. 2G: acute. 1; in bone, 21 698. 
5.348; cnlomclin,23,24; incartilagc,2,5, 13: Inlima in endarteriti;:;;, 247: of arteries. 243: of 
causes of, 1 ; chcmiotnxis in, cicatrization Ycins, 239; rupture of, in a case of artel'itis, 
in.56; coldapplicationsin,23: 24G. 
12,49 1; counter-irritants in,23; Intrapcritoneal absc,,s;;, 675. 
cap illaricsin,G; heat in, I; intreatmentof,23; lntratrochnntcricsectioP'I of Ccmur, 908. 
intestina l toxa•mia in.24; in bone, 2,5,348; lntmvcnoussalinctmm1fusions,86. 
kan·omit'>;;i:;;, 4; karyokines1s. 2: of ligamC'nts, lntubittion. 75; in"trumcnts for, 76. 
8: ioc:ul symptoms of, I; of muscles. 7: of Tntussu!lception,li20. 
nen·cs. 8; pain iu, 1; of pcnis,821; of perios- Ttwtigination of intc,.,tine!'i, 6:10. 
teum, 9. 34J; phenomena or. 1: poultices in lnrnlucrnm, 345. 

~:::~~:E·'.:~\~'. ;::~~~;.;:,;::~:~:f ~~,;~~,;~:;;; J 1°E~;:i~:f.~~:i:~:~~~·; :~
0 

~~~'";
11

~:~:~;~. ;~!: :: 
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Iodine in spina hifi<ln, 005. 
lmloform u.s an antbcptiC', 87; for nmputntion-:, 

87. 169; 1;~7: in ho,.;pitnl 
711, 715; 

lrrigution. continnons, 83, 86; in 
liG, 182 : dnrmg operntion, 94. 
jnint, 440; of wouml...:, 83, 12$; of 
wound~. 137. 

lrrig1ltor. 83. 
l l'l'itnblculcers.150. 

Kcycs's wire sty let, 7J:J; Krycs-Ultzman syr
ingl'. 704. 

Kl')·holc !'aw, 9G. 
Kidn<'y, 727; nbt"CC''."~ of. 720; cnlculi. 731; car-

~·>il~~;1~~1~:.~~ j 'i~~l:lll~!~~;~)~2~~0~)·~~~~~1:l~ii~~ 
73:3; exploration of, 728: extirpation of, 735; 
fl011ting. 733: hremorrhagC' from. 700: hycla
lids, 732: hydrnnC'phro~is. 730: p~·cliti:-. 720: 
pyclonC'phritis, 729; t>yphilis, G:3: tumor~, 733: 
wound!<, 727. 

King. C'a.~c of nneurii:;m. 2):JO: "nuke bite. 133. 
Kingdon. Hcrniast11tii;tics, 642. 
Kkbs-Loefiler bacillus. 73. 

Irritation a cnui:;e o[ malignant tumor:::, !) .. HJ. Klotz's ciuloi:;cope. 1302. 
lsthium, fracture or, 380. Knnpp. Entropion clnmp. 48~. 
holnlion o[ patients for hospital g:rngrcnc. 42. Knending treatment of fllH.'uri,..m, 274. 

KnC'c joint, affection$ or, 4;3!): 111nputation nt, 
.lilCgcr's kcratome. 407: lid holder, 482. 213: nnch)·losis, 916: lmndrtg(' ror, 100; <li;;-
.fornes. Cnse o( nneuri~m. 2!)~. lo('ationi:;. 421 : ex~cction, 4-18; knock-. 911: 
.Jnnewny. Case of nlbumiuurm. 7.iS. o"teo-arthritis. 4-10: syno,·iti<;. 439; tuhercu-
.Jnrvi-;;'s snare, 523. Jo,.;i!', 440 . 
. Jaundice, G91. Knife holder. 8G2. 
Jriw. lower, 55,3: affeelions of. 55J: anchylo--is I Knill>. method o! holdiug, 93. 

of, 5.)8; bandage for, 165; dislocation of . .JOO; Kni,·ec;, Oil. 
extirpation o!, 55G: fracture of. 559: necro- Knock-kn('e. 911. 
sis of, 555; osteitis of, !355: pho:-;phorus dis- Knot. 121; double, 121; fnl~c. 122; fri('tion. 121: 
case, 5-18; upper, 548: abscess of, 548: cxtir- in intestinal sut.ul'('S, U30; in sutures, 121: 
pntion of,553: Crnctures or, ::J,)8; phosphorus surgeon's. 121 : reef. 121. 
poisoning or, 548, syphilis of, G2. Knotted bandage. 16.J.. 

Jeqnirity in pan nus. 402. Kocher. Dii:;Jocation of hmnerui:;, treatment of. 
JC'rk-finger, 938. 403: cxci~ion of tongu('. 567: myxredema. 
Johnston, G. B. Opemtion for mornble kidney. after goitrous tu mo~. 577: thyroidectom)', 

731. 580: tumorsofepididymis., 841. 
John!:>lon, \\'. B. Case of hip-joint amputation, Koenig. Tlnrelip. 5::J8. 

229. Koller. C'ocuinc, 103. 
Kolpo-c)·::>totomy.860. 

surgc!'yo(, 4.Jii: syno- KrnckowitzC'r. Entcro-vc<;iC'al fi,..tnln, G66. 
o( the, Gl; wounds of. Krug-. .\mpntation of cerdx 11teri, SG.J 

427. 
Jon<'~, S. Cure of cirsoid nneuri~m. 2GO. 
Jones, Wharton. Operation for cure of ectro

pion, 481. 
. Ju~ulnr vein. ligation or. ~07; wounds of. in li

gation of the carotid, :309. 
.Jury-masl,00 1. 

Ka11guroote11clons. 79. 

Kiihl. C'asc ot ligation o!subchlvian and carot
id, 327: lig:ltion of carotid for rnscular tu
mor. 250. 

Kunkler. Snnke bite, 133 . 

Labial hernia, G4S. 
Lnc·C'rated \1·om11l~. 12.f; of face, 476. 
Ltu::crn,lion of ccn·ix uteri, 801; of female pcri

IHl'UJn,8-19. 
Lacerda. 'J'rl'ntmcnt of snake bill'. 134. 
L·achr~·mnl glnnd, affections of, 48.j; extirpation, 

of catlwtt1rizing the urete~. 485. 

trcntmC"nt of, 9GJ; ,·arictic,.;. 9'.}3. I ~:;~~i';~~~~~:;,· :~~~c,.;s of. 
485

• 
La~ophthnlmo;;. 480. 

-191; diffuse. 4!)1; hcrpclic, 492: Lambert. Case of nncuri::.m, 283. 
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Lnminectomy,377,379. 
Lamplll'ar, E. Cn...cs of hip-joint amputation, 

2:?$. 
LunC'. Ctt!!C o£nneurh-m, 2~1. 
Lnng-C'. Ca:-<(' ol nneurh.m, ligation of common 

iliae, 2{)8. 
Langen beck. Harelip, 537; incbion in exsec

tion of wri::;t. 4.)·I. 

Lupal'oto111y for occlnl'ion of inte~tine, 62.J; for 

!J:ll('ml dC'viation of the !!eptum of the nose, 
5:H: lithotmny, 7$0. 

J,awrC'nee. Strnbi..,mometer. JO.J. 
La:rn.tin>" in er~·:-<ipelu". 40. 
Le:1d and opium wa~h in s~·novit i s. 443. 
fa•Ji:H·d. Ca,eof aneuri:;m.27$. 
Let> .• 4.mputation ol lheleg, 213. 
Leeches in epididymis. 842. 
LP Fort. Amputation. 208. 
Leg. amputation of.213; artificinl. time to wear. 

212: lmndag1•-; for, 160; frndures.392. 
l;c>mbC'rt. Suture o( the iutestme,629; £or the 

carotid. 312; i-1111 istic•s of, 314; or the in~ernal 
ili11c, :J;JG: :;tatbti(;s of, 336; or the internal 
muxillary,323; of the internal !Judie. 338: of 
the lillf!'ll8.l, 318; of the oc:cipirnl, 320; or the 
pharyngenJ. ~C1•1Hling, 3:20: Of the poplitcaJ. 
341; ol the JXHcrior auricular, 322; ol the 
posterior tibial. :j.J2; o! the pn1fundn fcmori:.<, 
341: of the radial. :~:j2; of the :--<.:iatic. 337; or 
the sulx:lavian, ;i;23; ;;rntbticsof, 32!); of the 
superior thyroid, 318; of the temporal, 3:23; 
of the ulnnr, 3:J2; of the n~rlel>rnl, 3W: o! 
Yaricose,·cin:c:,2lH. 

'i'0,12l;as 
application of, 121; after, 

lmrnd. 7!.I: for aneurism, 270; for a1·tc
vurix,262: in hremonhage, 120; method 

or applying, 121. 
LigncrollC's. Disurticulationat calcanco-astrag

nloitl joinl, 204'. 
Lilienthal, l l. Case of hip-joint amputation, 

228. 
Lime wntcrand oil for burns, 140. 
Lincof clcma1·cation in gangrene, 152. 
Linguul artery, ligation of, 311'.i. 
Linhart. Uhinopla.<:.ty,527. 
Lin~ed oil and lime water !or burns, 140. 
I_Jion·jawed forccp;;, 97. 
Lip;;, enrbuncleof, ri:J3: cysts,533;C'pithelioma, 

5:30; tumors, 53:3; fibroiJ. tumori;, 533; 
hair on, 533; hare·, 533: rid~ 

5'.33; moles, 532; 

LC'ptothrix, 15. Lipoma. treatment of. !).J!); vnriC'ties or, 
Lepro"y. 72; bacillus of. 72: rnrietie~ of. 72. 9J!): of intc!<linc, 624; of lip. 533; of neck, 
LPucticytc..,. bcha\·ior of. in inflammation. 5: 57.i; of scalp, 461: or ton~ue. 566. 

formation of (;apillaric!i by. in WOUUl~I>. 6. Liquefaction or li$<;UCS by micro-organisms. 17. 
L eucocrthremia, 2;1i. Liquor puri;;,5, 20.22. 
Leucon;a 49-L Liquor soclii chlorinati for gauze, 8.J; for 
Le,·is. Ex-.,trophy of the bladder. operation for. I sponges, 83. 

7-12: h~·dmc:ele. operat ion for. 8jJ, Li:;franc. Amputntion. 202. 

~:~~~~"·::~:~~:·~7::i~i1:; \~~;.::,~~,'~~~~.";2~ 1,7~; Li~~~;'.~~'; :;~:~::;::,:;:i!~~~9t~~.~i~::::'~r°'.1:;~ 
the nbdominul for ilinc aneuri;;m. Lithiu;;is conjunctiva>, 4!)1. 

the nnterior tibin.1 Lithoc\n;;t. 7R2. 
Lithotomy. 780; bilntC'ral. 785: Corcep!:<. 782: 

guide, 785: in-.,trumcnt;;, 785: knh·e;;, 94; lat
eral, 780: mC'diirn, 785; perinea]. 780: scoop. 
783: su prnpuhic, 771; n:;ico-v11ginnl. 785. 

l Jithotrit}'.767. 
Little. C'u"C or nneul'ism. 270. 29-1; lithotomy 

knife.94:lilhotornystntT.7ft5. 
Little fing-cr,nmp11tutionor.1A(l: disartieulation 

o[, at ('lll'pO·JnC'IR('lltpnJ joiut, 186. 
of f.Jittr~. CoJo..,tomy, UG9. 

f..iinr, 6~.'j; nh:-<CC<;S 0£. 687: carcinoma, 6,5: 
din!!lltl:-<i:-<. 61.!.}: di .. plaC'('llll'!lb or. 600: neo· 
pJn..,m of, 6$,j: hyJatid, 686; syphilis, 63. 



984 A TEXT-BOOK ON SURGERY. 

Liznr<ls,vcnomor, Ia5. ':\lalnrial fever.acaseorhwmaturin,760. 

Li~~~~.-. no?~1i~~a~!. ~~;~rism, 200; c. ase of ligation M1::1r:::~~11\~~~~-- 8~~. the anus and rectum, 701 '. of 

Lobular epithcilomn, 947. Malguignc. C'n"e ot ancurism. 280: Uisarticu-
Local anre~t.hc::;in. 103: i·ide cocaine. !inion at calcunco-u.strnguloid joint, 204; oper-
Locahzation of motor paralysis in brain cente~, ation tor harelip. 537; rhinoplu.sty, 527. 

407. 469. llnliguant redeina, 49; lymphoma, 237; pustule, 
Lockjaw,46. 43: tmnor::;, 943. 
Loeffler. Glnndcrs, 44. ;\Tulleolus,di8locationsof, 423; frncturesof,31Ji. 
Lordosis, 893. :\Inllct, 97. 
Lorenz's opcrntion for congenital dislocation of :Mallock, A. }~. Cru<c of hip-joint amputation. 

hip,!)07. 228. 
Lower extremity, deformities of, 906; jaw, 'L'ide ~Jal positions of the testicle, 847. 

jtiw. l\Iammaryartery, intcrna.l, 325; liga.tionof,325. 
Lucas- ChampionniCre. Cel'cbral localization, Mamumry gl11nd, 5!l7: ab~ccss of, 598; adenoill 

4GS. tumors, 598; afT<•ctions of, 597; amputations 
Lumbar hernia, 647. o;, 604; angeiomn, 600; bandage for, HiZ: 
Lung.,;., 608, GOU. colloid carcinoma of. 602; cystic tumors, 600; 
Lupoid ulcer of rectum, 709. defect. 5lli; epithelioma, 002; fibroma. GOO: 
Lupus of cheek, 531; of coujunctirn, 490; of lip, hypertrophy. 598; inflammation of, 598 : ma-

531; of no:se. 531; ofvulvn, 854. lignant tumor:-., 600; sarcoma, 600: scirrhu«. 

~~~~.: \~~~~:· ~:t~kin grafting, 142; dressings I ~::~1~~:1~~i~~"· 599: tuberculo~is, 237, 600; 

for, l+l. :Manual compre5:oion in the treatment of aneu-
Lmstgarten. Syphilis bacilli, 54. rism, 271. 
Luxations. vide dislocations, 400. Marion-Sims. Jncontinence of urine, 821; ure-
L)·mph fistula, 239. thral speculum, 821. 
Lymphadenitis. 238; syphililica. 62. .Marrow cells, 11. 
Lymphudcnoma, 950, !.163 : of kidney, 733. l\fo.rsden's paste, 531, 948. 
Lymphangicctrusis, 575. Martin. 13nndnge, 155. 
Lymphnngeiomn, 23ll, 962. Mask for chloroform inhalation, 115; o( ether. 
LymphangiLis. 234; acute, 234; chronic, 235: 110. 

diagnosis, 234; in erysipelas, 40; o( the penis. Mason, L. D. Steel drills in fracture of nasal 
821; subucute, 235; syphilitic, G2; treatment. bones, 357. 
235; types of infection, 234. l\fal'lsage with treatment o( aneurism, 274. 

L)·mphnt1c glands, innammation of. 237; vessels. :\h1stitis, 598. 
di.,eases of, 234; inflammation of, 234; wounds )fastoid cells, affections of, 520; drninage of. 
of. 2~8. 520. 

L~'mphatics, sur~ery of, 234. llnstoiditis. trephiuing for, 520. 
Lympho-nngeioma, 239. )lattrcsssuturc. 129. 
Lymphoma, 2!37: ar·•enic in, 238: Billroth's, 237; 1\laundcrs. C:L"C of ancurh-m. 278. 

lencremic, 237: mnli~nant. 237: of the neck. llnnnsell's method of intc~tinal anastomo~is. 

575: of the tonsii. 570; simple, 237. 63.j, 
L~·mpho-snrcomn of neck. 575. :Maxilla. ridP jaw. 548: inferior, di,-location of, 
fJyons's treatment of gonorrhcca, 36. 400: frnc:turC' of. 55ll. 

i\lncC'ormac. Opimition for genn valgnm. 914. 
Macewen. Opt'ration for gcnu valgum, 914: 

l\Incular 
McBurney. for appendicitis. Gf!O: 

operation for di:-.location of shoulder joint, 
408; ca!"Co[nmp11tation at hip joint, 22!J. 

:McCarthy, Case or aneurism, 280; case of am-
putati~n nt hip joint, 22ll. 

)lc('o;;h, ra~ o( hip-joint amputation, 229. 
.McGuire. Caseofaneurism,298. 

?ilaxillary artery. intC'rnnl. ligntion of. 323. 
)fcari:,J. E. Ca"'eof hip-joint amputation,228. 
)le:ltotomy. 806. 
Aleehunicnl compre~sion in Lhe treatment of 

nncuri<.;m, 2il. 
)leckel. din~rticulum of. G22. 
?iledian lilholomy, 785; ncn·c, injury to, in dis

locntion of the elbow,410. 
l\1('1lin:-:.tinum.G08. 
:\[c<lication before operation, !J2 ;·in inflamma.-

tion. 23. 
)leclio-tnN11nmputntion,20.!. 
)ledulln cell~ in ti"'"'ue formation, 351. 
)fe~alop:-in. 50.!. 
Alelnnoticcnrcinoma,946; sarcoma,953,954 . 
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:Membrane, ahc;;ce~;:, 26: mucous, of the tym-
pirnum, 520. 

. Mcni11{!e;.;,c·url'inomn.of,404. 
)f cning-iti~. ;;,rphilitic, 60. 
J\ll'11ingoccle, 403. 
;\l cr1..•ury. bichlori<le or. as an nnti~eptic, 8G: m 

s~·philh•, 6i: in trcatmcnt.of uncuri:;m, 210. 
;\lt'rii<mopcdin. IJ. 
) lcriwether. Caseof imeurbm,303. 
i\ lesartcritis, 243. 
:i\Jci.;odcrm, 2. 
'.\k'.-iophlebitis,239. 
l\lctacarpnl bones. amputation of, 18G; disloca-

lions, ·ll3; Cracturcs, 375. 
l\l i:tacurpo·phalangeal ex:-;ection, 457. 
l\l ctn.:;tases in llodgkin"s dis.ease, 2:37. 
:i\Jetnta~o-phalangealjnints,arnputution nt,200: 

arthritis,44-l:dislocation..,,-l2J. 
l\li:tatar!'>us, amputations of, 200, 202. 
Methods of dressing wounds. 7!J; or perfo1·ming 

amputations, 110; ofsterilizlltion, W. 
Micrococci, 15. 
i\1icrococcusoferysipclas,37;1anceolatus,l9; 

tetragonus, rn. 
;\licro-orgnnisms, causing inflnmnmtion, 18; or 

blue pu~. 18; of gonorrhroa. :JO; of glanders., 
45; of putrid infoction, 18 ; of syphilis, 5-l ; 
of tetanu,::, 4G. 

;\lieropsia.,504. 
Mithllee1lr.520. 
Middle finger. amputation of, 186. 
l\liel. Case of hip-joint amput1tl ion, 230. 
i\lilitnryg-unshot.wounds,135. 
.:\Iilzlmrnd.-l3. 
;\Ji .. placecl testicle, 847. 
Mitchell, S. Weir. Snake ,·enom, 133. 
Mixed flaps in amputations, 173, 181. 
) l ixed sores. 6G. 
:i\Jocca:;insnake, 133. 
l\lodified circular flaps, 179. 
i\lodified internal urct.h rotomy, 810. 
l\loh;tgirngrene, 151, 153, 
:Molds,classificationof,18. 
;\lolecula.rdeath of ti~ue, 157. 
Mole!':,264: oCchcekand lip.532. 
:i\lollities o~·fom. 347. 
J\Ionscl".; ;:o)ution for Jucrnorrhage after extrnc~ 

tionofteeth,560. 
i\ loutcira. Ca!';eof aneurism,298. 
.;\ lontgomcry. Cm;e of 1tncurism, 279. 
Moore. l~'ractnre o( clnviclc, 363 ; of ra<lius 

near earpus. 373. 
l\lorbus coxtC'. 428; diagnosi11. 430, 4!ll. 

i\fortification.1.)1. 
:Horton. Spinu. bifida., !)05 . 
~ l otor puruly::-i:;, opN·Mion for, 4G9. 
Mott, A. 13. Case of ancuri ... m, 280, 286. 
'.\foll, Yalentinc. <..:ases o.f aneurism, 2~G, 2!H. 

ca.-.co! ligation ol innominate. 307. 
~ l outh, contraction of, 54-1: ::.yphili~, 62. 
~lucoccle, 480. 
i\lucoid carcinoma, 9.i6. 
;\Jucous cysts, OJ!/; membrane of tympanum, 

520; pntche~, 58. 
i\lutbcrrycalculu:;.764. 
,\llillcr. Cholesteatomatn, 956: mu.lignant an

geiornn. 261; pathology of tumors, O-l3. 
i\[umps.548. 
i\1urdoch, J . B. Case of hip-j0int amputation, 

229. 
i\l u1·phy's button, 633 : method of using, 644. 
;\l urray. CitS('Of aneurism, 2tlK 
.:\ lurray, F. W. Case of hip-joint amputation, 

2:30, 

l\l u::;eulo-spiral nerve, injury to, in dblocations 
ol the elbow, 410. 

;\ lu:;k('tLnll.136. 
~ L u:-lin bandages, 155. 
!\ l u::;;-;cy. Gi rsoid arterial tumor, 259; operation 

for,259 . 
;\! Utter. Plnsticoperation on the check, 54-1. 
;\lycetozoa, lG. 
i\l ydriatics, 508. 
;\lyelitis in tetanus, 46. 
i\lyeloplnxes, in fractures,351: in inflammation 

or bone, 11; in tissue formation . I. 
iUyocar<litis S)'philitica. 62. 
;\Jyomn, 900; of the bladder. 7.56: 

utionsfor,870,872;varicticsof, 
mcntof.9(il. 

Myopia,506,509. 
i\lyosin coagnlntion in gangrene, 152. 
'.\Iyxccdema. 570. 
i\Iy:xo-lipoma, 950. 
J\lpOHlfi. 900: of the antrum O( Jlighmore,549; 

of the bladder. 7.jG; or the lower jnw. i'>5J: of 
the mnmnrn. 600; o[ the nose, 523; of the 
po.rotid gland. 540. 

;\Iyxomycetes, 17. 

J\Jorgagni. C'11larad, 499 : hytlatid, 876. Nachct. Trial glas-<es for testing vbion, .311. 
J\lorg11n. C11c:e of :mcuri.;m, 294. N:l•,·oid clC'ph1rntin.sis. 261. 
;\ fori .. ani. 01Jl'ra.tion or symphy:-;cotumr, BJG. I Xa.•vus, ('f\.\'CrllOU!':, 260, 962: of the check and 

::r~~~:~~ii:~~~lXi~~l'.·~;~:::;.~,:,:~:~:;:~:'.. :::: ~ ii'.~~;:.;'.;\~~r~;f :i ·;,~io:~:., 2~~~, ,'~~~;~:. ;~~: 
G7 
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Nancreclc, C. G. ea~s of hip-joint amputation, 
228. 

X11rcosis, chloroform, 115: ether, 101, 112; mor
phine, 116: whisky, 116. 

Nnrcs. fl<.;i;ure of, 524; occlusion, 530; plugging, 
522. 

Xarrowing'of vagina. S.iO. 
N'a'\11! bones. lr11ctures of, 355: pin:::, 35i: sep-

tum, luleral deviation or. 524. 
Natural ampt1l.'ltions, 152, 168. 
NE'bula,4!)4_, 
Neck. abscc!'s of. 57-l: acquired cysts of. 576: 

brnnchial cysts or, 57J; cy:,,ts, 575: gunshot 
wounds, 573; hydroma, 238: lymphoma of, 
575; simple inflammation of, 237; wounds of. 
573; Billroth'sdisea-.;e of, 237. 

Necrobiosi!"., 65; in urleries, 177; in ulccrs, 150. 
Necrosis, 151: of bone, 346: of e:ah•aria after 

nte\'US, 261: tret\tmentot. 262. 
NecroticprocessiucarLun<:lc, HS. 
Nedofik table,88. 
Needle, 131; aneurism. 96: cen-ix, 864; hypo

dermic, BJ; holder. Sim!''s. 131. 861 : holder, 
Wyeth's, 100; sterilization of, 8.3, 86; surgical, 
131 ;suture.131. 

Keisscr'sgonococcus, 30. 
Kl>laton. l'utheter, 760; cirsoid tumor, 260; 

lrnrclip,538: trst line fordeformiiies of hip, 
!)0(): for fracture of femur, 383; for morbus 
COXa',431. 

Neopli1srns, 94:3: malignant. 9cl3; non-mnlig
nant. 956: of the frollinl sinns.52.i; of tlw in
testine, 624; of lhe larynx. 587; of thc nose. 
52!j; o( the pharynx, 588: of the urethra, 
821. 

Nephre<:tomy.735. 
Nephritis. a cause of nrtcritis. 2.,14. 
!\('phrolithia1'iS, 731. 
Nephrolithotomy,732. 
Nephrotomr.735. 
Nen·ps, branches of fifth. ex<:ection of, 553: in

fcriordcntnl. cx:-;cdion of. i;5tl; inflammation 
of. 8: optic, atrophy of. 517: regeneration of. 
8: spinal accc~sory. ex:-cetion of, 887; syphilis 
of.GO. 

Nettlc~hip. P11nnus, 492: trachoma. 4$8. 
Neurulgin, facial, surgical treatment of.553.558: 

of thcprostntc,796; of the rectum,719;·of the 
shoulderjoint,dingnosi:-;of,444; of lhe sterno· 
mao;toidcusm11s<·le1 8t<.3. 

X~~:~·~\0~1:1y0~~J~i~~!\ ~~~;~;o~~~ ~;;,inferior dcn-

Xeul'ilis oC oplic nerve, 5l6. 
NcnroLla~t. 9. 
N('uroma, 961; symptoms of, 962; treatment of, 

!.W2. 
Xeuro·sarcomn, 956. 
Nicolier. Tctnnusbacilli.4;). 
Nipple. ah~Cl'!<"i of, 507; eczema, 597; epitheli· 

oma,59i; fis:rnre,597; tumors,597. 

Nitrate of sih-er in prostntorrhrea, 794; in rngi· 
nith;, 8"7. 

Nitric acid, in cnpill11ry lucmorrhoids, 726: in 
hospital gangrene, 42; in phagedenic ulce~, 
831. 

Nitrogenous food in gangrene, 153. 
~itrow•·oxide gas in extrnetion of teeth, 560. 
Xormal resi~tnnceof tis:-;ues, 14. 
Normalsnltsolution.141. 
Nose,nflcctionsof.521: bifid,529: calculi, 522; 

congenital lesions of, 529; de\'intion of sep· 
tum, 524; epithe liomn, 524: eph•tnxis, 522: 
fissure o!,524; foreign bodies in, 522: fracture 
of,355. 1'521: hypertrophy of,024; hypertrophy 
ofthemucousmembrnne of,524: hypertrophy 
of the turbinn.ted bones, 024; nrerns of, 524: 
01 ... 'l'nn, 524: plnstic operations on, 527; plug
ging of, 522; polypus, 523; syphilis, 62. 

Nutrition, before operations on the abdomen, 92; 
in ho~pitnl gangrene, 42; in phlebitis, 243. 

Nretalopin, 504. 
Nrrop. Boot for talipcs Yalgus, 826; spring 

brace, 893. 

Oakum no;ndre~ing rorulcer, 150. 
Oblique flaps in nmputatiorl!<, 178. 
Obstruction of the nlimentary carrnl. 618. 
Oblurntor hernia, G47; diagnos:is an<l treatment, 

647. 
Occipital arter)•, lignlion of, 320. 
Occlusion, by thrombm, 2.il; intestinal, 620. 

622: o!lhcaliment11rycannl.620,622; of the 
basilar nrlerr. 25:i; of the narcs, 530. 

O'Dwyer . .(,aryngenl tube,76. 
(Edema, ncth·e, 4: malignant, 37: pnssi,·e. 4. 
CEdema. of the glottis, after tonsillar abscess, 

570; of serotum,832 ; passh·e, 4. 
ffisophngectomy,595. 
CEsophagotome, 591. 
m~oplrngolomy. 5!10. 
CEsophngus. 588: bougies for, 589: carcinoma. 

of, 50.i; di\'ertie11la, 59.3; epilhelioma. 59.i: 
fbtuln, .j!JJ; foreign lxxlil'S in, 5b:9; probang 
for. 590; pouC'hes in, 595; rupture of, 588; 
5oundt<, 5~9: ~tricture, 590: stricture, treat
ment of.590; .:;trielurc. treatment of,.\bbe's 
methml. 5!H: Sebanijcw·Frank 
operation for, 594; tumors, 5U4; 
wound~, 588. 

Ogston. Operation for genu ,·nlgum, 914. 
Oiled s:ilk, 85. 
Olecrnnon, frnC'tures: of, 370. 
Oozing, nrrestof, in wounds, 128. 
Opn<'itieso[ the cornea, 516: of the lens, 516. 
Open method of treating amputations, 181. 
Operaling b11g, 86; gown, 93; room, 79, 87i 

stool, 88: t11blc~. 88, 89. 
Operation for artificial nnu<:, 668: forcl<'ft p11l

ate. 561; for non-union of fractures, 35L 39.: 
for strangulated hernia, G56. 
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Operntion~. pl1t.i;:;tic, on Cnce, 541; for burns, 140; I ma, 876; soli<l tumors, 876; solid tumors, rc-
ncur the eye, 481, 48.J, 48.); of the cheek, 5-il; moval or. 8i8. 
or the lip, 541, 542; or the mouth, 533; of the Ox aorta as ligature, 121. 
nose, 527; prepnrntiou for, 92; surgical, meth- Ozrena, 524; !)yphililic, 62. 
od of conducting, 92. 

Ophthnlmiu, gonorrhccal, 488; nconatorum, 489. 
Ophtlinlmiti8,sympathetie,490. 
Ophthulmo::;copc, Loriug·~. JIU: mode of using, 

515. 
Ophthnlmoscopy,515. 
Opium, arter Iithotrity, 771 ; in gangrene, 154; 

in hmmaturiii, 762; in retention of urine, 
752. 

Opislhotonos in tetanus, 4G. 
Opticnen·e, atrophyof,517. 
Opticncuritis,50.J, 516. 
Orchitis. 842; chronic, 843; gonorrhccal, 842 ; 

in mumps, 548; syphilitic. 63; tuberculous, 
843. 

O'Reilly. Cnseofaneurism,2lfl. 
Orrn:sby's inhaler, 110; directions for use, 111. 
O':::ihaughnes:sy. Case or aneurism, 279. 
Os innominatum, fracture of, 380 ; hyoides, frac

ture of, 361. 
Ostco-arthritisof theanklejoint, 443; of elbow, 

4.t5; o( the hip, 428: of the knee, 440; o( the 
shoulder.444; of the wrbt,4-16. 

O:steoblasts, 9. 
O:sleocla::isoffcmur,!H6. 
0:-tcogcnesis, 12. 
0.llteo-lipoma,959. 
Osteomu., 96.J; of skull. 4G3; treatment of, 965. 
O:stcomalncia.347. 
O:steo·myeliti<:,acute.346; in fcmur,217. 
Osteoplastic operntion ror tumor of autrum of 

llighmore, 549. 
Osteo-sa.rcoma,9JO. 
Ostcotome,97. 
Osteotomy of remur, 908. 914, 916; of forearm, 

934; subtrochnnteric, 909. 
Ostilis, 345; at the hip. 431: ca~osa. 61; cause 

of non·unionaftcrfradure<:.397; fungosa. 61; 
of the clavicle, 607: o( the frontal ::inus, 462; 
or the lower jaw, 535; or the rib<;, 607: of the 
skull, 461; of the spine. 893; of the sternum, 
607; of the thorax, 607; of the upper jaw, 
5.t8;osteopln.stica,61;rarefitciens.61:sclerosa, 
61; syphili tic, 57, GI: tubemilous, 51. 429. 

Otis, b'. N. Locittion of stricture. 805; urethro· 
tome. 808; wire bougic, 805. 

Otis. G. A. Statistics of shot wounds of the 
face,476. 

Otitis media, 520. 
Orn.J Jlaps in amputations.180. 
Q,·ariancy::;ts. 875; mullilocular, 875. 
Ovariotom)•,878. 
Ovary, absce,;s of, 874; cnrcinonrn. 87<l; cirrho

sis. 874; ey:st-aclcnoma, 87.J; C)'~tic dcgenera-

~~;;0~1~:~1~1;~;1~~ ~~~~~~~~~~ ~~:r~~~\d :;~~~ 

Packing, as a h/£'mostatic in wounds, 119; tem
porary, in wounds, 119. 

Puget. Ca.oic of uncuri~m. 294; connective tis
sue in wounds, 12.t; cli:scasoof bone,348; phle
bitis, 242. 

Pain, in aneurism, 2G8; in gangrene, };Jl; in in
flamrnati on. 1. 

Ptthite, affections of, 
erationfor,uuder 
for,5G2;hartl,clcftof, 
505; tumor:sof,501. 

Pallor in gnugrcne. J;Jf. 

cl('rt of, 561; op-
561; instruments 

pcr!orntionsof, 

Pancoast. Cascornneurism. 293. 
Pnncr<:as, 695; cyst of, 695; syphilis of, 63. 
Pannus, 13. 492. 
Papilloma, 9.n: of antrum or Highmore, 549: 

of lhe bladder. 7JG; of the head, 401; of the 
kitlney, 733; of Lho lnrynx, 5Si; of the lip. 
5:.':2; of the nipple, 597; o( the nose. 523: o( 
the tongue, 51.iG; oft.ho urethra, 821; of tho 
vulva,854. 

Papular syphilicle, 58. 
Paquclin cautery, in 

h:emorrhagc, 122. 127: 
tongue, OG7; in prolapse 
inranula,070. 

Paraglobin, relation of to stasis. 5. 

726; in 
on tho 

Paralysis from con:st ricLion, 120; o( muscles. 
causing contractions, 9;37; of the bladclcr, 
752; of the tleltoid mur.;cle, 938; of theserra
tus magnus muscle. 933: syphilitic.GO. 

Paralyzed muscle grafted to a healthy tendori, 
459. 

Paraphimosis, 36, 825. 
Para.site.:;. 17. 
Parham, F. W. Car.;e of hip-joint amputation, 

229. 
Parker. Cac;e or nneurism. 290: case of ligation 

orsubcJa,·iananclcnroti<l,327. 
Paronychia.sn>hilitic,GO. 
Parotid gland, 545; abscess or, 548; duct or, 

545; extirpation of,547; tumor:sof, MG. 
Parotitis, 548. 
Parrish. Muscle-tendon grdling, 459. 
Pi:utridgc. Case o( aneurism, 290. 
Puste.Marsden's,5:31,9.t8. 
Pathology. ~urgical. 1. 
Pawlik. l\lethod of catheterizing lhe ureters, 

741. 
Pllan·Pryortrowel,883. 
Pearl epithelioma. 956. 
Pelvic organs, 731. 
Peni.:;,821; amputationof.824; cnrcinoma.822: 

double, 742; fmcturc or, t\22: ht•rpe~. 82~: 

Ilumphrey's operation on. 821; inflammation 
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of, 821 ; mnHormntions, 821; sarcoma, 82.3; I P~1osphorus 11iseaise of j1tws, 5,18. 
ulcers,828; wound,.;, 822. Pigeon toe. !l:.10. 

Perforation of the nntrum of Jlighmon', 549: Pigment of the ::ikin, 265. 
of the p:1lnte, OW. Pikher. Fracture of rndius, 37:3. 

Perinclcnitisof ncc:k,574. 721; capillary. 72li; chronic, 722: cxter-
l'erial'lcritis, 243. 722; imcrnal, 722, 'i23; ligation of, 724: 

i:~~;~~~;~1:~~::;,,0;;3, ca11ter;:~~~6i~\;~~t~l~~:~~~n;:~~n~t';o1\h;o:~~~~~ 
Pcrinreum, laceration of, 848; operations for, Pin suture, 130. 

850; rupture of, 848. Piniml. Symphyscotomy, 856. 
Perinea! cystotomy. 78.1; fo r wounds of bladclcr, Pinguccula, 490. 

771; lithotomy, 780, 78.3: section for stricture Pinkcrtou, S. 11. Cu!'eS of hip-joint amputation, 
orurcthrn,t:!12. 228. 

Perincphritis, 828. PirogofI . .Amputation n.t the ankle. 208; cases 
Periorchilis scrosa, 834; clhlgnosis, 834. of ancuri!m1, 282; cthcrization per rectum, 
Periosleal ele,·uto r, 07. 115; ligation of ca1·otld !or rnscular tumor, 
Periostcum,inflammationof,3,4,5,0,61.345. 2.10. 
Periostiti,.;, 3, 4, 5, \J, CH. 3-15; of lower jaw, 555; Pitres. Cerebral localization of symptoms of 

of upper jaw, 5·18; ulbuminosa, 346; syphi- motor pnmlysis, 467. 

~:::~;~l:~i~,i~;~::: 702. I f,::::·~::'.~:::~,~~~: .of nuns, 70~. 
Perispermntiti:s. 834. Plaster-of-Paris bandage. 156: in fracture o! 
Pcri ... plcnic ub~e:.:;, 604. the humerus. 3G6; in fracture o! the leg, 395; 
Pcritonl'al abscess, 67'1. in fm_cture of the patella, 301: in synovitis, 
Pc1·itonitis. 671; acute infections, 443; m ununited !ractures,3fJO; jacket, 891, 

torus of. 672; aftl'r burns, 139; 808. 
!or, 672, G74; tuberculou::;1 673; Pla ... tic operations !or burns, 140. 
67'-l. ' Pla,.;tic surgery of the check, 5-11: o( the lip. 

tumor, 
box, 395; tourniquet, 126. 

Phagedenic bubo, 820: gangrene, 42; ulcer of 
pcnis,829; ulcer of rectum, 700. 

Plrngocyto~is. 37. 
Phalangcal abscess, 574; joints, dislocation or. 

413. 

534; of the mouth. 565; of the nose, 52~; 
ncarthocye,481. 

Plcuritis!ollowingburns, 130; following wounds 
ofthcchcst,600. 

Plcurolhotonosin tetanus,46. 
Plexiform angcioma, 2li0. 
Plug, Yaginnl, 858. 
Plugging of the nilr<'s, 522. 
Pncmnonia, $~·philitic, 62. 
Pneumonitis following burns, 139. 
Pncumothornx. 5~3. 
Poh•oncd wounds.132. 

Phalanges. dislocations of. 413: fracture of. 37.3. Polnillon. Cin-oid flll('Urism. 2.38. 
Pharynx, 5gs; nh~CC:iS of, 574; aO'e~tions: of. Poland. Cn!'C of nneuri~m. 29-1. 

588; carcinoma, i'i~S: foreign bo1lics in, 588: Poli1zcr. Tympanum pcrforntor, 520. 
retropharyngcal alJ::;c·css, 57-1; syphilis, G2; Polyductylui:::, !)20. O:JJ. 
tumors or. 588. Pol~·pus, cystic, 718; fibrous:, of no~e. 523; 

Phelps,A.:\l. C'::iscso(hip-jointamputation,228. fibrous, of rectum, 715: gclntinou;:., 523; of 
Ph~no.rucna of inflammation, I. I the. lnrynx, 587; o[ the nose, .323; of U.1e rec-
Plnrnosi~. 36, 825; operation !or, 3G. 826. tum, 715; \•illous, of rectum, 718. 
Phlebitis, 40, 239; 11c11tc, 242; ('rnlosrnosis in, Pope. Tarantulti bite, 135. 

241; itifccti,,e,:H2; occlusion in.241; Poplitcal artery, ai1curism o!, 300; ligat1ou of. 
of repair in, 241; S<.'ptic<l'min. 241; 341. 
ou~. 24:.J; thrombus in, 240; Porro's opcrntion. 867. 

Phlebolitcs, 261, 2G.J. Porter. Cnsc o! a11eurii-m, 294. 
Phlegmon or fingers, 940; or hand. 040; of lip, Port-wine mark, 263, 205; of head, 461. 

533; of the neck, 5'i4; oC the scrotum, 8:12. Position of assistants during amputation, 174; 
Phlcgrnonous ('rvsipcln:;, 30. of limb in gnugretH', lS:l 
Phlyctenultc.4!):1. Pm.tcrior auricular nrtcrr, li!:wtion of. 322; 
Phoromctcr, fil~. tibial artery, Hlll'llri~m of, 300; ligation of, 
Phosphaticcn.lculus, 764. 342. 
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!:::~~1~~~;, ;~~,~~~'.re o[ the spine, 892. ] ~~:~:~.c~:~:~1~1~:~: .. ~!r:~~i~:~i!l~:n:f.4;:8.410. 
Posture, in h:emorrhngc, 119 i in the treatment Pul:-.ation in uncurism, 268. 

o( uncurism, 274. Pubc in tclunu>i, 46. 

Potas~ium, citmle of, tor chordcc, 35; renal ca.I- Puntturc o( the bladder, 753; multiple, or the 
<:ulu!':, 731; permanganate or, in gonorrh((>a, te,.,t cle for cpididymitis, 800, 1'42; for orchiti:-1, 

34; for snakebite, 134; forchordC'c,34; iodide, 800, 843. 
l'ide iodide. Punctured wounds, 124; of abdomen, 69G. 

Poll's. di!<cu. :-e of the spine, 803; dingnosis, 893; I Pure wntcr !or. c.ontinuou.:; irrigation in arnputa-
fm<:ture, 893. tion,182. 

P oult1ccs 111 carbuncle, 149: in !ul'Unclc, 148; Pus, 5, 22; ba5fo, 94: blue, 18, 22; corpuscles, 

in inOummnlion,26. 22; in the urme,7.50,760j scrum,5,20,22. 

Powers. Trcat1oeut or dislocations o! the hu- Pustular syphilidc, JS. 

m('ru<:, 403. Pustule, malignant, 43. 

Prcpi\rntion of antiseptic mntcrinl, 70; of nt- Putrdnction. in gangrene. 152. 

tcndn.nts, etc .. fo1· operation, 88. 03; of pa- Pya•min, 28; nrt~r ligalion or arteries. 246; 

tients, for narcosis, 109; moral, 92; physical, nwtastatic ab.secs;:; oC. 2B; l'mboli in, 28; 

92. thrombi in. 28: treatment of, 20. 
Prepuce. adhesions or, 826. ~2R; amputation, Pycliti<:. 728. 729. 

826; dilatation, 828 ; dinllsiou, 828; incision, Pyelonephritis, 728. ';'29. 

827; phimo:::i::i,826. Pylorcct omy.615. 

Pt·esbyopia, J12. Pyloroplasty,015. 

Prcs,.urc in hremorrhngc, 118; sym ptoms in Pylorus, exscction of. 615: stricture or, 610. 

aneurism, 266 et seq. Pyogenic membrane, 25; bacteria, 17. 

Primary amputation, 168. 169. P)'oktanin, 87. 

Probung for cc:-ophagus, 590. Pyrogallic acid in lupu<:, 53~. 

Probe, bullet, 100. 
Productive ostitis, 5. • Quadriceps extensor muscle, rupture of. 457. 

ProCunda femori:;: artery. aneurism of, 2!)9; liga- Quill suture, 129. 

tion of,341. Quinine in tonsillitis, 570. 

Projectiles, 135; varieties of, 136. · 

Prolapse or the rcc:tum, 719; or lhc uterus, 880; Rabid animals, wounds by, 50. 

l<'reund's opcrr.tion for, 880. Rabies. 50. 
Proliferation of cells in endarlcrit is, 247; in in- Hncernose adenomn, 957. 

flllmmation. 2. Rac:hitis, 347 ; treatment of, by oi::teotomy, 347, 

Prostate bo<ly, 786; calculi of, 796; carcinoma, 010. 915. 
795; concretions, 796; dilatations, 789; cxci- Radial artery, aneurism of. 29.i; ligation of, 

sionof hypertrophy of,780; exploration, 790; 332. 
hypertrophy, 787: neuralgia or, 706; sarcoma, Radical c ure of hernia. 052. 

795; tuberculosis, 795. Radio·cnrpnl dislocation,412. 

Pro.static syringe, 794. I Radiogrnph 0f barn] and nrm, :J50. 
Prost1ititis. 787. Radius. fractures of. 371: subluxntion of head 

Pro:;tnforrhcea. ';'93. of. 400. 
Protection o[ field of operation, 92; of patients Radius nnd ulna. dif:localions of, at elbow, 409. 

1lnl'ing operation, 93. Railway frneture. 392. 

Protccti,·c, 85; !or Lurni::. 139: in amputation Han!'ohoff. Case of ancuri::;m, 281. 

dre?:<.-;i11g". 177; on wound~, 128. I lfall\'ier, 1·icle Corn ii. 
Protiodidcinsnhilis,67. Hanula . .3GO. 
Protozoa, 16: c:las:sific:ntion or. 17. Hattl csnnkc bite. 133. 

Prnritusofthcanu.;;, 703: of the nilrn, 855. Hnzor nnd soa1>i l\Jl. 
Pryor. Amputation of ult'ri, SG4.: hys- Hcaetion in luemorrlrnge. 118. 

tcrectomy forcep~. portable table, 89; Rectul bou~ic, bulbous, 713: ~oft-rubht'r. 714. 

n1ginal section, 8~2. Hcctal uriMry fistula, 818; rcctnl speculum, 

P::-cudo-gonococcu,.. :31. ';'Q.j. 

PsoasabscCS". 880. SOG. Rectocelc. 8;30: treatment of. s.j9. 

P~oriasio:;, syphilitic, .38. Rcdotomy. 714. 

~~~~~;iir~1~;,' ;~~· c1rnse of septic~miu. 2i; in Hcetm~;,;~s::::~~:so5i;l,a~g~i;1 ~:;:~1i:n:/ e~~~~ 
tct11nu~, 46. clrnncrr. 700; chaiic roid . 70!l; 

Pubes, fruetun:: or, 3~0. epithclioma, 71.i; cncephn· 
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loid, 715; cxsectien, 716: fistula, 705; foreign 
bodies in, 705; h:emorrhoids of, 721; lupoid 
ulcer, 709; neoplasms of, 715; neuralgia or, 
710; pnpilloma of, 7HJ; phngedcnic ulcer or, 
iUO; polypus, 718; prolapse, 719; trentment. 
720; scirrhus, 715; speculum, 705; st ricture, 
(.l-11, 712; syphilis, G3; ulcerations, ';00. 

Rl'dne~in inflammation,!. 
Heef knot, 121. 
nec,·es. Operation for gcnu rnlgurn, !H-1; shoe 

for talipcs, 924; snap-finger, 938; su~pcnsory 
crad le, 905: ta.lipes ,·a\gus, 025. 

Refraction of eye, 506. 
Hcgionnl surgery. 400. 
Hcichcrt. Coagulation o! blood, 241; serpent 

,·enom,133. 
Remo,·nl, L"ideexcision, extirpation. 
Henalcalculu!':,731; colie,731; cp;ts,732. 
Uepair of tissue::: in inflammation, 1, 2; in Ye· 

nous inflammation, 241; in wounds, 124; of 
Lone, 12. 

Resection, t•idecxcision,cxscction. 
RcsolutionoCtissue,3-15. 
Rc.:;piration, artificiul, in ether narcosis, 113 ; 

Sylvester's method of, 11 3. 
Hest in aneurism,269; in inflammation,23: in 

phlebiti:::, 243; in syno,·ith<, 440, 443, 445, 4.16. 
Rc,,,tomtionof eyelids, 481. 
Hcsuscitationafteretheran<l chloroform narco· 

si", 113. 
Rctentionofurine,752; fromnen·elesions. 752; 

from paralysis, 752; from spasm, 752 ; from 
stricturnofthcurcthrn,752. 

Rctina.50:3: detachmE"ntof,504. 
Hctiniti<:,503. 517: pigrnentosa. 504. 
Retractol'i<,95: inamputation!':.175. 
Retroperitoneal absccs.~. G74. 896. 
Rctro1>haryngcnl nh:::ce~:::. f>i4. 
Retro:-;ternul nb:-;ees:::, 607. 
Rc,·crdin. ,;\let hod of skin g-rnfling. 140. 

Rigcn. Ca~ of aneuri"m. 279. 
Higol'!iin inflummntion,28. 
Ring finger, amputation of, 186. 
Jfobc rt. Ligation of carotid for rnsculnrtumor, 

25fJ. 
Roberts. Operation-on septum of nose. J24. 
Robertson. Operation forectropion, 4-81. 
Robin. Mycloplaxes.11. 
Robinson. A. R. Carbuncle, 148; lupus ery

thcmnto"us, 532. 
RolJinson,Brron. Opcrutionforintcstinnl anas· 

tomosis,614. 
Rodent ulcerof rectnm. 709. 
Rodgers. Cuse of a11cu1·ism1 291 ; cai::;c of ligation 

o! subclav inn, 257. 
Rodgers ancl Van Buren. Ligatiou of carotid 

for,·usculartumor,259. 
Roentgen rays in fractures, 350. 
Rokitansky. DiYcrticula of re:-;ophagus, 595; 

multilocularcy.st of ovary, 876. 
Rongeurforceps. 98. 
Room, operating. 77, 79. 
Roser. Chcilopla.sty. 541. 
Rossi. Cnsl'ofaneuri:-;m,280. 
Rotary lnternl ('UrYaturn of the ~pine, 888. 
Round-celled l'pithclioma. 947; carcinoma. 955. 
Rubber drains. 84; operating gown, 92; tissue, 

85: tubing for application o( colcl in inflam
mation. 23. 

Rupia, syphilitic, 60. 
Ruptme of abdominal mu,,,clc~, 695: or abclomi

nal organs, 696; of the bladder, 746; of the 
resophugus, 588; of the perin:r-um, 849: oper
ations for. 850.853; prirnary,850: secondary, 
853; of the posterior commi.ssureof,849; of 
the rnlva. 8.J9: of the sph.•en. 694; of the ten· 
clonofthe<1uaclricepscxten ... or.4J7. 

Rushmore, T. B. Ca:-;e o! hi1>-joi11t umputation, 
231. 

b1md11~l'. 1.'>7. Sacc11latcd ancurbm. 266. 
for torUcollis, 887; sus- Sacrum, Cractureof,380. 

pcmdo1111pparatus, 8!)8. Snengcr. 11ysterl'etomy, SGG. 
Hlrnhclnrnyoma of tho kidney. 733. Saline ~l11tions for intrnq•noui; injection, 86. 

Hht'ulllatic· :irteritis, 2J6; myositis nt hip, ding- Salivary culcuJu<;, 54.J; fisLula, 54,j, 
nosis of. 4:12. Snlpingiti:;, 872. 

Hhcumntism ti cau<:c or nrtcritio;, 2:J6; gonor- Sand<:. Cnse of nneuri,.;m, 278; ligation of pa-

rh(.('nl, 30. rotid, 317: ((>sophagotome. 502; trl'atment o( 

Hhinolitl's . .)22. external iliac ancuri..,m. 2!)7. 

;;~::~;~~~~:~~?ffiE~'.:~ I =~~~F::.::: .. :'.·::~"'"'" .. 
lure~. 375: ostitis, 607. I Highmore>, 549; ot bladder, 750; oi t.lum ma-

HiC"kct:-<, !147. tcr.463: or inte!.<line,li24,6.J1; or kidney, 'i33; 

~:~:~:~1r~· )~·a.s;~le ~i~~::1~~0!~t c~:;;;~~ti::;!;~: ~ .. :;'.i;'~~~l~~~ ~~[ i;:~h~:·,,~~~\ ~~ ;~:~;.: 
::112. 878; o! pnrotJcl gland. 546; of penis, 825; or 

Hine pl'(ljcctilcs, 136. prostate, 705; of testicle, 846 i of lhyroi<l glnnd, 
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576; of tonsil. 572; cry~ipelas in treatment 
or, 42, !)J3; special forms or, 955; varietie~ of, 
9.30.9,jJ. 

Sattler. Ca.se of intra.-orbitnl aneurism, 284. 
Saunders. Case of stub wound of t.he perito

lHt'um, 60!), 
Saws, 96; USC or, in ampntations, 176. 
Sayre .. Appnrntus for knock-knee. 913: arLifi

d1ll mu~h.>s for torticollis, 886; bandage for 
fracture of clav icle, :~61 ; double hip splint. 
438: cx:o;cction or hip, 446; hnllux valgus, 
!)30: jilckct, pla!'iter-of-Ptir i ~, 898: jury-nrnst, 
901; ostcotomyor femur,910; periostealele
vator, 97, 109; ~plint for morbus coxre, 438: 
tnlipcs calcancus, 919 : lalipcs equ inus, 916; 
talipesrnrus,920. 

Sc11lds, 139: treatment of, 139. 
Scale for urethral instrumc uts.813. 
Scnling syphilidf'. 58. 
Scalp, abscess of, 461; cyst<:, 460; elephnnti:tsis 

or, 461: fatly tumor of, 461; Jrn.-.rnatornn. or. 
46 1: pneumalocC'lc or, 461; sarcom:~ of,464: 
tuberculosis of, 461; wounds or. 464 

Scalpels, 9.t: method or holding. !)3. 
Scapula. 608: amputation of, 198; excision of. 

Hl8.608;fracturco:.36:3. 
Scapular artery, po,..terior, ligation o(. 32.J. 
Scarpa. Ligation of arteries, 2J6; shoe for tal

ipes varno:, tl23. 
Schachncr, A. Ca"-0 of hip- joint amputation, 

230. 

Scminai''<'R;Cls,841. 
8<milegungrenc, 154. 
Senn. Hydrogen gn::; for diagnosis of intestinal 

le~ion, 607. 
Separation of epiphy,..i:;of humcru;.;, 368. 
Septic fe\·f>r, 26. 
Septicll'min, 26; treatment of, 27; with mctas--

tn::l's, 27, 28. 
ScpticR•mic s~·mptoms in hospitul gangrene, 42. 
Septico-py:c1nia, 2U. 
Septum of n o~c. latrml dC'dation of, 524. 
Scquestrum, 346; forCl'J•:<, 98. 

~::;~~te~~~;~.9~;j: \'Cnmn, toxicity of, 133. 
Scrum thempy in diphtheria. 74. 
Sexton. J~;~r hook, 510; forceps, 519: probe. 

518;snarc,519. 
Shafter. Abtluction o:plint, 4:34; i;;pinal brace. 

375,892.896,902. 
Shafier-Ta)·lor hip i:;plint for hip-joint dio:ea..~. 

434. 
$hells, 135. 
Shock, 138: after gunc:hot wounds, 138; symp

toms and trcatmentor, 138. 
Shoulder cap in fracture or the humeruo:, 366. 
Shoulder joint. 1unputalion of, by Wyelh's meth

od, 196; anchylo:-is. !);3:!; di<;articulution, 106: 
dislocation. 402: rxsection. 453; suppuration 

Sh:~p!·~l~~c,si~~~;:iti8a'!!4~r hip-joint amputation, 
281. 

Schlcich's solutions. 106. Sichels. lris knifo, 4Dt. 
Scholtz. Glanders. 44. Silk. 79, 121: 
Schwan n's mwlcatcd sheath, 9; while sub- Silkworm gut. operations, 

stancc,9. 562. 
Sciatic artery. anC'urism of, 297: ligation of. 387. Silver-fork deformity or wrio:t. 3i3 
Scirrhus, 9 HJ; of the hladtler, 7J6; of the maru- Si\\·cr-wire suture. i!'l; in frncturc of jaw, 359. 

mary gland, 602; of the rectum, 715. Simes. PhlcUiti<:. 212. 
Scb,;or:-', 99; dre!'sing, 100. Simple ulcer or penio:, 828. 
Sclcritis, 495. Sim~ II. :Morion. ride :lfarion. 
&!erotica. 49.J. Sims·:s fork for sih·er !'Uture~.·Mtil: glass vaginal 
Scoop. urethral. 816. plug. 89~; needle forcep::>, 131. 861; rectal 
Scorpion ve1wm, J:}J. spe<:ulnm, 705; sci,.,;ors, 100: speculum, 860; 
Scrnping out for hospital gangrene, 42. sutures in \·esico-,·agina.l fi.;.tnla. 861. 
ScroCula. 52. Si nu~. frontal. abscess of, 462; of scrotum, 833. 
Scrotal clamp. 810. Skin fl11p in amputation, Vi:t 
Scroturn.S:Jl; nngciomaof.83!l; contnsion.832; Skin, inflammation of. 7. 

cyst~, 8!32: eczernu, 832: elephantiasis, 832: Skin grnftin~. 142. 111: mC'lhod of Girdner. 141: 
cpitheliomu, s:J:j; erysipelas, 8!'.:2 j fistula, 83;j: of Lusk. 142: of HC\'t'nli11. 140: or Thier~ch, 
g/\.ngrcnc, 832; h:cmnfoma, 833; redema, 832; 141. 
phlcgmon, 882: wound-., 831. Skin tro.nsplantntion, 14 !-1-16; \V~·eth's method, 

Sebaceous cysts, 958; near theeye,477; of head, 145. 
460. Skull.cnrcinomnof.·Hi-1; clf'prc::: .. ion of.354: en-

Scbunijcw-Frirnk. Operntion of gastroslomy. eephaloN•lc. 46!1; exosto1<1is, 463; fracture,.;, 
592. 35:3: gunshot woutHl-=. 46.); meningocelc.46:1; 

Secondary amputation~. 168. net bandage for. tlJIJ; o,..teomu, 463; ostitis. 
Section. Ca.•surcan, 8G7; perinea.I, 812; trochan- 461: p1trneente"i"' of. ·Hi-I: penetrating wound", 

teric. of femur. 908. 465: periol'titi.,;;, 461: pnrunmtoccle. 461: ~U'-

~!:~1,~.t. (~~:t~~1~r7,~;u~~~~a1~~:i ~rgfe~1~~·r, 381. l Sl:i1~1;·0~~1k:il:\·~;:.11~:~1~~.\ 10; of palnte, 562. 
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Smith. Tl:t'morrhoitlnl clamp, 726. 
Smith. Stephen. Amputation at knee, 215; of 

leg, 212. 
Sm~·th. Case o[ nnC'mi;m. 287. 298. 
Snake bilei;, 132; treatment of, 134. 
tinarc. ::il.'xton's. 519. 
Snap-finger. 938. 
S11cllc11. Entropion,48-l; tcsttypes,511. 
SOllJJ. 101. 
SohU flaps in nmputntion, 173. 
Solulion. untiseptic, SG; bichloridc-of-mercury. 

86; boric-ncicl. SG; cocaine, 103, lOG; hypoder
mic, BG, 106; normnlsnlt.87; o:xulic-acitl.92; 
pcrmauganate-of-poln!;h, !)2; Schlcich's, IOG. 

l:\ore11ipplcs,J!)7, 
Sou1ul, re.~ophugcal, 5!)0: stcf'l urcthral, 813. 
::>outh. Cu.soot ancurism, 2!)~. 
Special amputatious, 183. 
Speculum. rectal, 703; urcthml, 821 ; Sims, 

BGO. 
Spencer Wells's sac forccp~ . 878. 
Spnmatocelc. 834. 
Spcrmatorrlurn, 'i94. 
Sphcno-nrnxillary !o:--i:a, wounds or, 4i"G. 
Spherical ancuri:-.m.2GG. 
Sphinctcrnni, clivubion or, 709. 
Spica birndngc, 162. 
!::ipinabifidu,90.J:trcatmcntor.90.5. 
1::ipinal fl('('C~<:o ry ncn·c. rc~cl.:I ion of, 887. 
~pinnl column, deformities of.885. 
Spirn.llc-c·cllC'd snr('omn, !JJ5. 
Spine. abscess o r, 890: nnterior curni.tnre. 892; 

bifid.90J;dcformiticsot,885:<lislocations, 
425: lutern l currnturc. 885; postcl'ior curm-

Sp~:'.~~ -b~1911~1~1;~~~1l~.l11tcrnl cun·ature. 888. 

Spirilla. 15. 
Spleen. 69-1: abscess of. Cl94; C,\·st. 69-t: 

69-1: hernia. 694: rupture, 694; syphilis, 
wandering. 69-1. 

Spleneetom~·. 37!>, 694. 
8plcnicnb~css, 694; fo\·cr. 43. 
Spondyliti~. 89;J, 
Sponge holder:;:. 9!). 

Sponges. 82: cfo,fofccting of. 83. 
Spoons, :--hnrp, 9i. 
1::ipontlation, 16. 
Sprain of joint, 426. 
Squibb. Ether, 107. 
Stah wounds of abdomirrnl \'i~ccni, 690. 
Stnlf. o:J. 
Stnlflclitcs, 965: in frnctur<'s,3;32. 
St:1h11.~rnites. 965. 
Staph,\'lococeus pyogcnes, 1G. l!J, 31. 
Stnphylomttof the cornea, 403. 
8taphylorrlmpliy. 562. 
Starr. Loralizntion or brnin centers,46. 
Stn.;j1.; in the blood current in inflammation. 5. 

Steel sound!!, 81:l. 
Stellate fracture of pntC'lla, 392. 
Slt!no's duct, 5·1:3. 
8terilization, 'i!:I. 85, 9:.?; or urine, 762. 
Sterilized wax, 123. 
Sterilizer, 81. 
Sterno-rnnJ=;toid musclC', neurcctomy !or spasm 

of. 887: tenotomyof, 1:'86. 
Stcrnum,eXJ=;Cdion or. G07; fructuresof,37.3. 
Ste,·cn's phorometcr, 513. 
Stewart, \V. n. Cn!:>c of hip-joint amputation. 

230. 
Stimson. Case or nneurism, 280; fraclure of 

femur at neck, 381; throngh tro«lrnnters, 386. 
Stimulation after gurn·hot wound", 13S: in gan-

grene, 154: in ho:;:pitnl g<tngrPne, 42. 
Sting of insect!':, l:lJ. 
Stokes. Case of nncuri:-.m, 298. 
Stomach, nf!ections of, 6l0: C:t"cc:'tion of. 615; 

foreign bodie:s in. 610; syphilis of. 62. 
Stone in the bladder, 'i63; in females. 785: 

lithotomyfor,77t,'i80; lithotrityfor,'i6i. 
Stool. operating. 88. 
Strnbi:--mus, 505. 
Strangulated hernin. 656: 661. 
Strangulation cif the intestine. 623. 
:Streptococcus pyogcncs, lG, rn: erysipclntosi<i, 

19,37. 
Stretching nerves in tetanus. 46. 
Stricture of the inte.;tine, 624; of•the cesophn

gus,590; or the pylorus,611: of the rectum, 
712; o( the urcthrn, 34, 803; treatment of, 
807, 810. 812; nt the meutus,806; of the va
gina. 858. 

Strock, D. Cnsc of hip-joint nmputation, 230. 
8tr~·chniue in tetanus, 4i. 
Stye. 479. 
Stylet. 7il0. 
Styptn: cotton, 127. 
Styptics. 122. 
Subcladnn artery, aneuri!':m of, 281, 285: liga

tion or,323; for aortic ancuri~m.276,303: for 
cfo.,Jocntion of humcrm~, -108; synop!'is of cases 
of.2!12. 

SublimntC', for irrigating ah<:ccsses, 26: gunshot 
wounds, 137; wound:;, 128; for poultices. 2G; 
gtrnzc, 85: for ulcers, 150; in amputations, 
170, 174: in gnng-rcnc. 153. 

Sublingual glnnd, swelling of. in cpithclioma of 
lip. 5~1. 

Ruhluxntion of the head of the radiuc:, 409. 
Rubmnxillary glnml~. 548; extirpnlion of, 548; 

inflammation of,548; swelling of. in cpitheli
omn.of lip,531. 

Snbperiosteul opcrntion on lower jaw, 550. 
Subphrenic ubscc~c:. 6R9. 
Suhtrochnnteric sel·tion of femur, 908. 
Suction forcatarn<'t. .H)!); in snake hitcs, 134. 

Stuti ... ti<·s of amputations, 2:32: nt hip. 227; of Sugar in the urine. 7.i!:I. 
operations for ancuri:sms, 276, 279, 288. I Superior muxil111, i·ide jaw, 548. 



IX DEX. 993 

Superior thyroi1l nrtrr,\', li~ntion or. :JIR I syno\·itis in, 61; tcrtinrr, GO; tran--missibilily 

~~~~11;.'~~~::,~;1~i" 1 ::.:11~'.:r7~:.!J ;2~\~l(;~:1~1:: .. ~~. 7.33. Sy~1~~i;~i:c t;~~~::~~·~~t5~\~~·237: arteritii', 62, 2.j2; 
Huppurntinn, tJ, :W: in infhunrnation, 14; of clm1H:r(', .36; phlebiti:-<, 241; ulcers of the pe-

hip joinl. 4:38; of knee, 4..JO. nii'. 8:l8. 
Suprnpnhic cystotomy, 7il; stnti.:.tie~ of, iiS: S~-ring<', <Ubri1:1, 8~3, 783; !or urethra, 681; pros-

for vC'..;ico-vaginal fiswlo.,771; in !ernnlcs,'iil; tatic, 704: stcrilizntion or,85. 
puncture of th(' i.Jlmlder, 860. Sz~·mnnow~ki. ('heilopln'.-.ty, 542; operation for 

8upra-5capulnrnrtery, lig1uion or. 320. urinary urethral fi:slula, 817. 
8urgcry of artcric~. 2;J l ; of lymphatics. 2J-I; of 

\'Cius. 2:J.L Table, operati ng.SS. 89. 

;~~~i~i~~~;~;~:,~~~ .. ~;· ~;~,t hod of upplying, 128. 1 ::~~::~~:~~j~:~;~~~~~9~~:p~:~;·>27 ; 
:~~:;;,:~~gg~'~E:::,~:;~~E~7~!:3 ;00:;~::::01:: 1 

:~:~~:~~~~::~::,·.i::: ol lhe brain, 464; in ns-
12!): ci·o!".s-. 130: Czerny's, 629: doullle-neetlle, Tar~al bonec;, amputation o r, 203; dislocation of, 
1:JO: during operation, 93; in n1Jcl0minal !lee- 42-l: exC'i:5ion. 4Jl: fracture, 397. 
tion. 632; in arnputation.;, 177: interrupted. Tar:so-metatar:-ul joinb, o.mput<1.tion at, 200; 
129; intestin:d, C2!): in wounded inte~tine arthritis. -1-41. 
u:~o; in wountlc;, 128 el seq.: in wounds of the Tarso-tibial nmputation, 200. 
neck. 573; Tjemlw.·rt',;, 029; mattre5s. 1:29; Tarsotomy. 4JI. 92-1. 
needles for, 131; (If nen·c,;, 00, 573: pins for, Tnr:'<uc;, a mputation through. 203. 
130: quill, 129: .c:;ih·er-wirc. 7!), l:JO Taxis on strangulated hernia, 6J6. 

Swan. H.. L . Cn.se of !up-joint amputation, T-b11.nd11.gc, 167. 
22!), Teale. l\l et hod or amputation, 213; operation 

Swanzy. ('atamct. 4!)!); conj~rneti,·it i s. 488: ec- for symblepharon. 480. 

d;~~::l~~;~:;,~;,:::~·::,.1 : : u<1 -. •oJ, hcipcs c~r- 1 ~;~~\i~i!f .~:~:;:~~~r~~'~;~;;~;;,~~~,1ro1 01 hmm-

srh·ester. 1\lethod of artificinl rc:-piration, 'l'e 111 poral artCI')'. Jigntion ot 823. 
fo r fore ign body, 11 3. Gt!:!. Temporary p11cl<ing in wounds, 11 9. 

Symblepharon, 479. Tenaculum, 90. 
Syme. Amputation at the ank le. 206. Tendo .Achillis, llid.,ion of. !J18, 923. 
~ymphy~cotomy. a:;6. Tendon or kangaroo. 7!l: or deer. 79. 
Symptom,; or inflammation, I. Tendon, inflammntions or. 426; or paralyzed 

~;:~~~:~~fr~~~~·h~morrhage, 131; in ether narco- T:~~~:l~~g:;~~:I ~~1!{~~~~l;v4~~uscle, 4JO. 

Sy~~·a~~;~ju.,, !)~J. ~:~~~~~·~1;';:~e;in~2~;nnd, 934: in t11lipes eqnino-
Syndesmiti~. 426. Y11rus. 9:?3; in talipe:o: e<p1inuc;, 918 : in torti-
Syncchia, 493; ;interior, 403. colli~. 880: of eye muscle!<. ;}Q.5; graduated. 
Srno ,·iti~. 420; in dislneationc;, 400; of thennkle, 50.J; of peronri mu"'clrs. 925; of tenclo 

· 4-!2; or theelbow,44,i: of the hip,-128: of the Achilli:-;, 918, !123. 
Jrncc. 439; ot thcshonl<lcr. 4-14; of thewrbt. Testicle, 842 : nb~c:css of, 11clrnom11. 84.5: 
44:): symptoms of, 426; syphilitic, 6l. carcinoma, 840; t\i..,Jocatiou 8-17; enchon-

Syphilide:oi .. 1)7. dromn, 84J; exl'i:-;ion, 8-16: hernia of tubules 
Syphilis, 5 1; n. en.use of of, 842: hydroccle or. 83-1. 837; incnrecrated, 

in.57,59,237; 650; inflnmmntion,842; malpo-=ition.8-17 ; re-
gummata in, GO: mo,·al, 840; rclainecl, 6,'iO; !;llrcomn. 84G; 
of,57; iriti,.; 111, I>9: syphilis. 63; tubcrculo!<i".8-U; wountls,8-12. 
clusion or bn ... ilnr Tc,;ting \'ision for glns_'ieS, 50~. 
system.G2: orjaw.G2: Tetnnu,;, 46. 
mnrr gland. 5!Jtl; of ncn·ous sy,;tem, or Tetragonus. 15. 
nose, 62; of rrc·turn. G:l: of tongue, or Textor. Disnrticullllinn at c11lcnneo-11stragaloid 
ni\n1. tl3l: ptllholo~.'· nf, G1: primary. JO: joint. 20-1. 
progno:-is of, 07; stagt·s of, .}ti: ~l·condnry. 57; Thecitb, 426; diugnosi .:, 426. 
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Thcrmo-cautcry. t•ide Pnquclin cnutcry. I Toxitity of ::-rrpcnt venom, 133. 
Thiersch'!:i mclhod or skin grarting. 141. Toxk-ophb, 1:13. 
Thigh, bnndngc !or, 160; amputation o!, 217. Trnc:ht·n, foreign bodies in, 582; neoplasms or. 
Thomas, J. D. Case of hip-joint amputation, J~i. 

220. Trachl'olom~·, 581: for foreign body, 582: for 
Thomns's hip splint, 436: knee and ankle brace, glo:<. .. ifo•. JG.): high opcratioJJ of, 581; in ether 

441. m1r<'o ... 1s, 113: in excision at the tongue, 5G8; 
Thompson. Evncuntor. 770; lithotrite, 767. low operation, 582. 
Thomson. Color blindness. 504. Trachoma, -188. 
Thorax, abscess of wall of, 607; bandage, 162; Tran~fixion, to1· nngciomn,2G2; in forming flnps, 

foreign bodies, 582; gunshot womH.ls, 608; 173. 
wounds, 608. Tran~fm-ion or blood, 86, 131, 171; nppnratus 

Thrombosis, arterial, 2-10; cnul"es of, 240; in in- for. 132; for syncope, 132; in ether nnrcosii-, 
flammation ,5; or basilarartcry,253. 113. 

Thrombus.in artcrics,240; in Yeins,240. Tran!<phrntation of i-kin,enmasse, 144, 146; for 
Thumb, amputation o(. 18.3; disnrticulntion, burns, HO; by sliding, 144; Wyeth's method, 

185; at metacarpal joint, 186. 14:j. 
Thyroid, artery, ligation of, 318; axis, ligation Trtms,·er:-c cen·ie:nl artery, ligation of, 325. 

of, 325; body, 576; aneurisms of, 576; bron- Traumatic phlebitii-, 242. 

~:~~~1;h:1:~i~ c~~~~';;,m~io;; 51::da~l~t:;:~:7:/ ~~;;·:n~:~1;·~~t~~~~,:~~~,n~~~n, 23; wounds. 125. 
576. 579; smcoma of, 576. Tremor in nncuri .. m. 2G7. 

Thyroidcctcmy, 580. Trendelcnburg. '1'-shnped drainage-tube, mo<li-
'l'hyrotomy, 580. ficd.777. 
Tibia,clii-location of,atanklc,424; ntknee,421: Trcphinc. 08. 

fractures, 302. Trl'phining in cll'prei-!'ecl fracture of skull. 353: 
Tibial nrtery, ancurism of, 300: anterior. lign· in injuries of the h<'ad. 354: in o:::titis, g.j(j: 

tion of, 343; posterior, ligation or, 342. in;.;tnunents for. !Jt:!: o( antrum mnxillare. 54!1; 
Tihinlis muscles, tcnotomy of. 010. of frontal sinus. 41.i2; of mastoid cells, 520: 
TiiJio-tar:snl amputation,206. tcl'hniqueof.469. 
'l'ienuwn. .Aspirntor, 754; tonsillotome, 571. Tre,·es. J)i,·crticula or epitheli-
Tillanus. Cuse or 1mcul'ism. 270. oma of intet<tinc. 624: obstruc1ion, 
Tillaux. Cirsoid aneurism. 258. 022. 023; strictureof intc::tine, 625. 
Tissue changes after wouncls, 124. Tric·hint;is, 487. 
Tissues, normal rc~btnnce of, 14. Trigonol'ephulus. 133. 
Tizzoni's nnt1loxioc,48. 'l'rochnnterof femnr, frnctureof. 386. 
'l'oa<l ,·cnom. 135. Trommcr. Tc!ll for imgur in urine, 759. 
Toe!', amputation, 109: bandage for, 160 ; de- Trucancurism.266. 

formitiei-.028; syphilis,64. Truss for hernia. (i.jJ. 

Tongue, 565; ab~ccss of, 560; adhesion, 570: Tul.K'rcular !<fphilidr, 59. 
ungcioma of. 566: atrophy. 566; bifid. 570: Tubcrcuhi,.;is. 5 1: of ankle joint. 4-43: of bone. 
controlling h~morrhage from. 565; cysts. 566: 346: or epitlid)·mis. 845; of h<'ad, 461: of hip 
epitheJionrnof, 5()6; e:-a•ision.;}68; ex('iSiOn by joint. 42H: or joints, 428; or knee joint, 440; 
Billroth's method. 568: exf'ision by Gant's orlymphntieg-l11rnlsof1wc-k.575:ofmammnry 
method, 568: exc-i!-inn by Kochcr's method. ~land. GOO: of pt•riton~um, Gi3; of prO!'tate 

~:~~;~;::ii(f~:tFphr, JG.;, ranu1a under, 060, 

1 

~i:u:'.i§:~.-'§::~i~!~?~:~i:1~'..:g;~:~i~'. 

Tourniqurt. elastic. 90, 155; emcrgencr, 126: 
J<-:smarch's, 15;1: for prolongin~ cocaine aml'"· 
thesia, 113; method of ha:mo::-tnsis with, 118: 
Petit"s. 126. 

Tox~mio, intcstinnl,24, 92. 

Tuhnlar ndenomn. 057: epithelionrn, 947. 
TnhcrC'ulou..;lepro:-;y, 72. 
Tufuell. ~ \ ncurit5tn, 260. 
Tumrfllttinn ill infhunmation.1. 
Tu1nor... nnd non-malig-naney 

o£.!l43: cutancoul"arterinl,260; 
cnpillory, 200; wnous, 260; cystic, of ovary, 
873. t"icle cpt; erectile. 260;0( antrum of 
JlighmorC',540;of theblllddcr,7.36;of frontal 
sinu<;, 462; of heacl, 461; or larynx. 58i; of 
m».mmary gland. 398, 600; of neck, 575; of 
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no~. 523; or (('sophngus.50-1; of parotid glnncl, I ternal., 807, 812; int('rnnl, 80i; modified, 810; 
5-!6; Of phnrynx, 588; Of the pro.state, 795; of h:L•Jnorrlrnge after, 800, 81 l. 
thcscnlp, 461; or urC'thrn,821; va..:;cular. 258; l:ric-nc1dcalculm:, 7(i4. 
excbion of, 25R. 262: ligotion of carotid for, t·rinal, 741. 755. 
259; \'Cnous, 260; ,·enous cutaneous, 260. Criualysis, 757. 

Tunica funiculi, 837; inlima, media, nnd exter- t:rina1·y fi1'tuln, SIG; r;:clnl, 818, 860. 
na, 239; vngina\i-; 780: uffoctcd in epididy- Urine, 752; nllrnmin in, 758; sug:u in, 759: pus 
mitis,8-11; hOC'mzitoma,83-1; hyclrocele,834. in.759,7GO; cpithcliilin,759; ste1·ilizntionot 

TurlJinntc<l l>oucs,.324. 762; urea in, 7,18; examinations of, 757; in-
TuLtlc. Opcmtion of resection of the rectum, continence of, 73.'5; iufiltration of, 745; physi-

71G. ology of, 757; retention of, 752; suppres:_..ion 
Twisting of intc1'tincfl, 120, 622. of, 755, 762. 
Tympnnitis in peritonitis, 672. Uterine prolapse, 888. 
Types o[ phlcgmnn, 2~H. Utcro-,·aginal nscpsb, 882. 
Typhlilis, 675. Uterus, Alexander's operation on,880; anteflex-
Typhoid bacillm•, 20; stcrilizntion of, 78. ion of, 8i0; asepsis of, 882; Cre:sarcnn section, 

L"lcer, 149; herpctic, 492; of the·anus, 708; or 
the cornea, 492; oC the leg. 2G4; o! the lips. 
5:30; of the penis, 828: of the tongue. 565; of 
the vulrn, 854: phngcdenic,829; serpigi11ou,:;1 

ofcornea,493;simplc. 149 ;specific,56; syphi
litic, 56: tertiary, of thcskin,60; balsam and 
oil dressing in, 150. 

Ullman. Ligation o[ carotid !or ,·ascular tu· 
mor,2;"i9. 

Ulna, dislocnlion of, at elbow, 409; fracture, 
370. 

Ulnn and rndius. dislocations of, 409. 

u 11~;'.:.:.r~~l~~; /~.11:~: 1·:~:;11o:ii;~:c~tlii!i~t!,i~~ ;r, 332 ; 

Umbilicul hernia, 016, G62; diagnosis and treat-
ment, 6G2. 

Umbrella compress, 784; probnng, 590. 
Undescended testicle, 847. 
Ununited fractures, 307. 
Upper extremity, deformities of, 932. 
Crmmin,731. 
l:rea,7;)8:testsfor,758. 
L'"reti'riti<:,736. 
Ureters. uficcticins o!, 73;); calheterization or, 

733, 741: operation on, 736, 7V7; stricture of. 
736: F'e11gcr'~ operation for, 736 : wounds o!, 
7:37; \'an Hook's operation on. 737. 

Urethra, 798; cnrc:inoma. 821; cocaine nnres
thcsia of. 106; fibroma. 821: fbtula. 816; for
eign bodic~ in, 815: rnalformntion;:., 820; neo
plu'ims, 821; pnpi1\011rn, 821: stricture of, 
80:3: i;tricturoof mrinbr11nous,807; trcntment. 
of,807,810,812. 

L1rcthrn! forceps, 816; !:'Ountlc:, 813; speculum, 
stricturc,803. 

30, 802: a can~e of pyclitis, 728: 
3:J:chronit,802:chrunic:follicular. 

803: non-spe<•ific, ;W, 802: simple, 30, 802; 
specific, 30, 802: trf'1llmcnt, 34, 36, 803; 
Lvom;'strcntment.of,3G. 

Crclhro-rcctal fi:-;tuln.818. 
c•rethrotome,Otis's,808. 
ercthrotomy, 807 j nftcr-treutment of, 809; CX · 

867; carcinomn,870,872; cen·ix,amputation, 
863; curettage of, 881; cxcbion, 863; lncern
tion, 861; excision, abdominal. 866; excision 
of pregnant, 867; nginnl, SGS; extirpation, 
866; prolnp<:c, 880; prolapse, Freund's oper
ation for, 880; retroflexion o!, 879; retro\·er
sion of, 879; Yentrnl fixation of, dSO. 

lJrnla,afiectionsof,560;cxcision,360. 

\·agina, ab~encc or, 858; atresia, 858; hernia 
into, 859; stricture, 8.38. 

Ynginn\ asepsis, 882; hysterectomy, SGS; plug, 
Sirns, 858; section, 882; aft('r-trcatment o!, 
884. 

Vuginismus.8.37. 
Vaginitis, 857. 
Valgum, gcnu, 911. 
V11lgus, talipes, 925. 
\'n\sa\,·a. Trcatmcntforancnrism.269. 
Yan Arsdalc. Balsam of Peru nnd oil dressing, 

130; case of hip·joint amputation, 230; sub
lnxation of the hcacl of the radius,409. 

Van Buren. Currnture of steel so11ncls, 814 : 
di:bris syringe, 783; hfl'rnalnria. method of 
determining ~urce o!, 761; urethral scoop, 
SIG. 

Yiin Tiook. Opemtion !or wound:- of ureter, 
737. 

Yan Jlorn&Co .. 79. 
Yance. Corsct.B91. 
Ynricocele, 8:18; diz1gnosis, 839; radical cure, 

8:39;trentmcnt.Sa!l. 
\"arico:-oeaneurbm, 267; \'Cins, 262; u!t::ers, 2U-I. 
\rarieo!'iticsoflymphalic"essels,239. 
\·arix.258, 262; ancurii;mal,267; arteri:tl,238: 

trc:ltmcnt,2.)8,262. 
Ynrum,genu,915. 
Varuc:.talipec:.920. 
\'n~culu.r rormntion in wounds. 6: c:~·stcm, sur
~cry of, 234 : tumor". exci:sion o[, 238, 260, 
262: ligation or carotid for, 259. 

Yusdefcren",841. 
\':1,.eline.86. 
\·egetations of heart, 247. 
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Yein, ir.t<'rnnl jugular, ligntion of, 307; wounds 
of, in ligation of c:nrotid, 309. 

\" cins, 234; luemorrhnge from. 118. 
\' clpcnu. Bondage for di:-.location of clnxiclc. 

402; [mtLurco[cJa,·iclc.361.402. 
\'erll',..cction innncuri"m,269. 
\'enom, centipede, 13.3; scorpion, 133: snake, 

133; taro.mula,135: toad,135: nll.mmcn. 133: 
globulin, 133; peptone, 133. 

Y cuous h:emo1·rhnge. I 18 : occlu!5ion in gnhgrcne, 
15'3; tumor--,cutnncous,260; varix.2(i2. 

Ventral hernia, 64U, UU.J,, 695; treatment, 664, 
(j!);J, 

Ycntral fixalion of utcru.;, 880. 
Vcrncnil. Case of nncurbm. 294; 

echinococcus snc of Ji,·cr, 687; 
Yertebrm, t.lblocation of,425: fractures, 375. 
Ycrtcbrnl artery, 325; nneurbm of, 295; diag

nosis. 295: ligation, 325. 
\'esico-rngiunl fi..;tula, ~GO: operation for. 860. 
Yesicultl' S(.'lllinnlc:;,t\41: inflammation of, 841; 

woun<lsof, 841. 
Yc..;iculnrs)·phili<l(',58. 
Yibrion scptiqu(', 4fl. 
\"iehy water in ey~titi.::. 750. 
\'illous polypu:s of rectum, 718; tumors of blad

der. 756. 
\"inke, 11. II. Case of hip-joint amputation. 

230. 
Violin strings ns lignturC's, 70 
\'ipern.133. 
Yirchow. Phlebitis, 241; tumo rs, 943. 
Vi~eeml syphilis, 63. 
Vision tests,508,.)l l. 
Vitreous humor, 423: foreign bodies in. 423. 
Volkmann. Foot rei;t for frueturcof femur, 385; 

operation for hydrocele. 837: scoop, 07. 
Vol\'Ulus.622. 
Yon Graefe. CaseornnC'urism.259; excision of 

vascular tumor. 250; fixation for.ceps. 500; 
iridectomy, 494; linear knife. 500: operation 
for coniNll cornea, 404; speculum, 500; stra
bi .. mus hook. 50.). 

\ "uJrn, 848; ab..;C('Ss or, 848; affections of, 85..t: 

~~.a~~~o:d:p~[;1:;~~ 1~1 ~.01~~~:<:io1111:.:r~t~-:~a:. ~~~~ 
lupus, 85.t; papillomn. 854: pruritus, 855; 
syphilis, 9,34; tuberculosi~, 854; ulcers. 854; 
wounds.848. 

Vulvitis.8:1:1 

\Y11lkc>r, II. o. Ct1S('S or hip-joint amputation. 
2~8. 

\\'nrdrop. C'llSC or fin('uri...,m. 270, 272: opcrn· 
tion Cornn('urism.270,272. 

Wardwell. Calcific:ationofnrteries,2;)1. 
Wnrren . \'n .... culnr tumors. 260: ('Xci::ion of, 

260; ligation or c11roticl fcir, 2.iO. 
Wart,58,0Ji;oflll'atl,461. 

\\'n~p sting. 13.1. 
\\'a..;t(', (ll"O('C:-<S or, 2. 

Water, boill'd, forirrigution or wounds. 128. 1:37; 
pure, for c:ontinuous irriglllions in amputa· 
tions,183. 

Wntson. C11seofnncuri"m,298. 
Wnx.CnnninA"ham·s.123. 
Weber, 0. Congulation nfter arterial ligation, 

250. 
Web-fing('r, 930; operation for, 930: Didot"s op-

cration for. 936. 
Webster. llorc.leolum,479; pnnnus,492. 
Welrtoc,920. 
Weigert. Cnlcificntion of arterit's, 252; coagu

lat ion necrosis, 2:32. 
\Ycir. C'aseofRnt'uri..;m,280: method of raising 

ingsunken nose. 528; ca.'«! of hip-jointampu· 
talion, 2:10. ' 

Weitzer. Excision ofYn'<cnlartumor.200. 
We1ls. Fenestrutcli foreep~. 878; sac forceps. 

878. 
\\"en.::. 958; of scalp, 460. 
Wharton Jones. Operation forectropion.482. 
Whi .... ky in amesthesia, 116; for serpent venom, 

134. 
\\"hite. Phlebiti~. 242. 
White, C. A. Cnsc of hip·joint amputation, 

229. 
\Yhitchcncl. Operntion forhremorrhoids,725. 
Whitman. Trealml'nt of tnlipes valgus, 027; 

brace for talipes ,·:ilgus, 027. 
Whitc lencl forburns, 140. 
Whitlow,040; trcnt.ment.of,941 . 
Wire,icra1:Jeur,523; in thc trentmcnt of aneu· 

rism,,273, 274 : sih'er, 79. 130. 
Wiringununitedfractures,308; patella,302. 
WoHbite,50. 
Wolff. Cradle. 800. 

~~:~:;~011~a:;~~-1~~~:~:~~::1~~g_13. 
\\'ood. Open method of trN1ting amputations, 

182. 
Wounds, 124: eontu~ed, 124: di!<."Cction. 1:12: 

dressing~. 70, 128; granulating proccs." in. 1'25; 
gunshot, 124, 13;), vide gunshot, healing or, 
125; incised. 124; insect. 135; lncerated, 124; 
of car, 518; or C)'(', 476; modes of dressing, 
128; or the nl.Klominnl wall:-. 695; or the air 
dominnl or the arteries,268; of 
the bladder. bowels, 698 ; of the 
chest, GOS; of eornea.491:ofthctace, 
476; d the hcnrt. GOU: of the kidney, 727; 
of the lips, 5:lO:or t he neck,573;of the 
resophngus, 588; of the penis, 822; of the 
senlp.464; or the <;erotum.831; of the skull. 
464; of the testicle. 842: or the tongue, 565; 
of wrbt. 942; of the '"e"irnl!l" seminales, 841; 
of the rn\rn, 848; poi:-on('<l. 132: by dissec
tion. 132: by Erlnnch>r~. 4-t: hy in~C'cts, 135; by 
mnlignunt pu .. tnlc, 43; by mbid unimals, 50; 
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by serpents, 133; punctured, 124i serpent, 
133; sulun•s in. I~~. i:!O; sculp, 464; treat
mcnt, 13i, 138,4G4. 

\\'right. '!', B. . l'll.:<C Of )up-joint amputation, 
2ao. 

Wri::.t, nmputatiou at, 186, 189; dislocations, 
412; exscctio11, 4,J4 ; syuodtis, 446 j wounds 
of,942. 

Wry-neck,885. 
Wyeth. Amputation al hip joint, 218; amputa

tion at shou:dcr joint, Hl6; bandage for foot, 
1QO; bladder forceps, 774; cases of amputa
t ion at hip joint, 2~7; conclusions as to arte-

holder, 100; opcralion Cor excision of lower 
jaw, 556; operation for harelip. 5Jtl; upcrn
lion for removal or lurge tumors frorn llllll'lLJll 

of II ighmore, 549; pin:; in treatml!lll ol uueu~ 
rbm, 273. 

Xnnthic calculus, 764. 
Xerosis,491. 
Xiphoid nppcn<lage, fracture of, 375. 

Ycnsts, 17. 

rial occlu1>ion 11ftcr ligation. 250; drills, 450; fractu re or, 353. 
expcrilm:ut•d dcligutiuu of arteries, 2-lG; needle I z, 'mogc' '"" liaotcria, 17. 

(9') 





TRAUUATIC 
INJURIES OF THE BRAIN 

AND ITS :MEl\IBRANES. 
Witli a Special Study of Pistol·Shot Wounds of tlie IIead in their 

JJleclico-Legal ancl Surgical Relations. 

Ev CHARLES PHELPS, i\L D., 
Surgeon to Bellevue and St. Vincent's Hospitals. 

Svo, 582 pages. With 49 Illustrations. Cloth, $5.00. 

41 This work is a concise and systematic treatise on that division of brain sur
gery arising from injuries of the brain through external violence, and has been 
based almost exclusiwly on the observation of five hundred consecutive cases of 
recent occurrence .. Allhough the cases were so numerous, it seems they were in
complete only in the illustration of secondary pyogenic infection, which is naturally 
a tribute to the skill of the surgeons in cha rge of the cases, innsmuch as they were 
kept from infection. This clinical deficiency has been supplied by excerpts from 
Macewcn's work on Inflammations or the :Membranes or the Brain ancl Spinal Corel, 
with the permission of that gentleman. We have no hesitation in saying that it is 
the most complete work on this division o( brain surgery which bas yet appeared 
in Ameri~a."-Jom·1wl of the American 1Uedical .tlssociation·, 

"This book wi ll prO\'e or great service to both physician and surgeon; and to 
those interested in me<lical jurisprudence it will be o[ incalculnble vii\uc. The 
author is not embarrassed by his great wealth or material ; ho studies it exlurnstively, 
and armnges it clearly, concisely, and with great care ancl discrimination. The 
chapters on Pistol-Shot Injuries are particulal'ly instructive, and tho series of ex
periments on cadavers replete with interest. One or the strongest fcntures of the 
book is the lt\rge number of photographic representations of cranial injury."
.National ..Jledical Rel'iew. 

"We have here a. new work hi~hl~· creditable lo Am<'ricnn authorship and add
ing a material contribution to our present li1emture upon Brain Surgery. 'l'he 
first part of the work is dernted to the consi<lemtion or traumntic lesions o! the 
cranium and its contents, embracing their pathology. symptomatology, diagnosis, 
prognosis, and trC'nUnent. Part JI is an exceedingly interesting and original 
discussion of medico-legal and surgical relations ancl treatment of pistol-shot 
woumls of the head. Part III contains a condensed history of three hundred 
cnses of intral'rnninl traumatism Yerified by necropsy. A most interesting feature 
of the work is the introduction of a. large number o( fnll-page photographic illus
trations of the effects of pistol-shot wounds produced by those of different calibers 
nnd at different distances. The work will at once be appreciated as one o( originn.l 
investigation, and especially by those who are pa1'licularly interested in brain sur
gcry."-_,_\'orth Americmi Practitioner. 

D. APPLETON AND cmIPANY, NEW YORK. 



THE ANATOMY AND 
SURGICAL TREATMENT 

OF HERNIA. 
BY HENRY 0. :llIAROY, A. N., M. D., LL. D., 

ILL r:STRATEJ) 

WitA &tenty full-page lltliotype and Litlwgrnphic Reproductions .from C<>0per, Scarpa, 
CWqutl 1 C'am.ptr, Darrack, Langenbeck, Cruuilhier1 a11d 

others oftlteOld Musters, 

A.VJ) THIRTY-FOUR WOOIJCUTS LV THE TEXT. 

Sow ONLY BY SunscRIPTIOX. lIALF l\IoRocco, $15.00. 

T~,~ ~:11\~i~1: ~~:l ~~:~c1:~~~t~tc::,':~S::1~i~~1 ~~;11~ 8~o8~:!~~:e 7:. th;h~a;:~~1::;~0~:~~~ 
changes inci<lcnt to lhe more mnrkecl condition are clearly defined. and the chnp
tcrs de\·otcil to the dbcussion or tJH?se subjects are YCQ' copiously illustralc<l. Jn . 
strnmcntal supports arc cnrefn !ly discui:.::;ed, 1rncl their better methods of npplitation 
define<l . .All tho "nrious methods of mOllcrn ope ra tion are gh·cn in detail, an<l, as 
fur as possible, a compi lfltion of tne results obtained under modern anti::;eptic pro
cesses is made. The chapte r dernted to the .Anim11l :Snture is worthy of e!<pccial 
conside ration, since il clearly details one of the g rcatc~t i11norntions of moUern 
surgery of universal value. 

It is estimated thnt there are between thrC'C' and four millions; or people in the 
C'nitcd States alone suffering from 11C'rnia. ll und rcds of thousumls of tru;:S(•:: are 
manufactured annually. F.\·ery ph)·,,icinn is aware that a hernia is a grad ually i11-
~:~~!~~sgc~11::~~1~~~';1~~1~n~:1~;~lr!~:1~s :~.~ve:.:1~e~'~c~~~c:\::~:pi~1l~i)~·i~l~~~~a;!;~c;:11~;~~.1:~ 
Hernia, and sta.tbtical tables ~how that the resulting mortality is verr large. Xo 
other surgical disability i;s so liahle to come under the notice of the physician as 
llernia,ancl the author holds that it is in the highest clegrC'c theclutyof e'"cry prac
t1lioner to familiarize hinwcl! thorough\~· with the subje<"t. 'l'hc opinion that pro
fc:-;~fonal ol.ili~ations arc di·'C:hnn::red when the patient suffering from Hernia. is 
relegated to the in~trurnenl·mrikcr is erroneoi1s. The belief. a::. triught l>)' authors 
of the la;:t generat ion, that opernih·e rn ea-.ure~ should not be t1tkcn exrcpt as a last 
resort, because o( the atlcndant danger!'. has:: been controYertecl by the achievements 
or modern surgery, amoug which none are more noteworthy than the perfected 
opcrntionsforthccureol llernia. 

D. APPLETON A:SD COMPAXY, NEW YORK. 
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